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Background for this memorandum: this memorandum summarizes for the record some
analyses the statistical reviewer conducted for the human factor study in NDA 205920 submitted
in 06/28/2016. In December 2™ 2016, reviewers from Division of Medication Error Prevention
and Analysis (DMEPA) at FDA re-adjudicated the outcomes in the human factor study. The
primary statistical review archived in DARRTS on December 7t 2016 used the sponsor
adjudication rather than the re-adjudicated outcomes and did not include the additional analyses
in this memorandum. We refer to the summary of human factor study and analyses with sponsor
adjudication in primary statistical review. We refer to the completed safety review by Grace
Jones in DMEPA for summary of study design and motivation for the re-adjudication.

Statistical analyses:

Table 1 presents the success rate and 95% confidence interval for the first three tasks of the
human factor study based on the re-adjudicated data by DMEPA shown in Appendix A.

Results on sponsor’s adjudication, previously reported in the statistical review, are presented in
Appendix A for comparison purposes. More granular count results for the re-adjudicated data
broken down by each task are shown in Appendix B and Appendix C.

Table 1: Success Rates for Each Task and for All Tasks in Human Factor Study

Tasks DMEPA Re-Adjudicated 95% Confidence
Success Rates Interval®

Task 1: First Use 131/151 (87%) (80%, 92%0)

Task 2: Cleaning 133/151 (88%) (82%, 93%)

Task 3: Routine 132/151 (87%) (81%, 92%)

use

All three tasks? 106/151 (70%) (62%, 77%)

1. Confidence interval use Clopper-Pearson exact method
2. This is a composite endpoint for success on all three tasks. That is, a subject is deemed
successful if he completed each of three tasks correctly based on the re-adjudication.
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Appendix A: Sponsor Adjudication Results

This Table is a subset of results reported in Table 22 of Yueqin Zhao’s statistical review
(archived in DARRTS on 12/7/2016). This table shows the results for the Applicant’s definition
of success and a stricter definition of success. The applicant counted as successes those who had
completed the task (C) or those who completed with issues (CI). The stricter definition only
count those who completed the task (C) as successes.

Risk-Based Evaluation Dataset (N=151)
Applicant's Stricter
CBT/ALHFQ definition definition
(success as Cor | (success as C
(0))] only)
C CI NC | (95% CI) (95% CI)
Critical Behavioral Tasks
95% 70%
Task 1: First Use* 105 38 8 (90%, 98%) (62%, 77%)
97% 60%
Task 2: Cleaning 91 56 4 (93%, 99%) (52%, 68%)
99% 85%
Task 3: Routine Use 128 21 2 (95%, 100%) (78%, 90%)
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Appendix B: DMEPA re-adjudication

Sponsor and DMEPA re-adjudicated dataset. Here is a documentation of each variable in this
dataset
- Pid is the patient id as coded by the sponsor
- Task 1 to task 3 are the sponsor adjudicated results for each task with C for completed, CI
for completed with issues and NC for not completed.
- Taskl.DMEPA to Task3.DEMPA are the DMEPA re-adjudicated results for each task
with C for completed and F for failed to complete.

pid © (6! taskl task2 task3 Task1l.DMEPA | Task2.DMEPA | Task3.DMEPA

1 C Cl C C A C
Cl C C A C C

Cl Cl C F F C

C C C C C C

C C C C C C

C C C C C C

C C C C C C

Cl C C A C C

C C C C C C

10 NC C C F C C
11 C C C C C C
12 C C C C C C
13 Cl C C A C C
14 C C C C C C
15 C Cl C C A C
16 NC C C F C C
17 Cl Cl Cl A A F
18 C C C C C C
19 C C C C C C
20 C C C C C C
21 C C C C C C
22 NC Cl C F A C
23 C C C C C C
24 C C C C C C
25 C Cl C C A C
26 C C C C C C
27 C C C C C C
28 C Cl C C A C
29 Cl C C A C C
30 C Cl C C A C
31 C C C C C C
32 Cl Cl C A A C
33 C Cl Cl C A F
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Appendix C: Venn Diagram for Successes (DMEPA Re-adjudication)

Total Success Rate

(% subjects who of succeeded in all
three tasks)

106/151 (70%)
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Appendix D:
Venn Diagram for failure (DMEPA Re-adjudication)

Total Failure Rate

(% subjects who of failed
at least one task )
45/151 (30%)
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Participant ID for those who failed one task:

* Task 1 and task 2:
+ Task 1 and task 3:
+ Task 2 and Task 3

Al [
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1 EXECUTIVE SUMMARY

This is a statistical review of an NDA resubmission for epinephrine inhalation aerosol
hydrofluoroalkane (epinephrine-HFA) dispensed using a metered dose inhaler (MDI).
Epinephrine-HFA is a short-acting beta2-agonist (SABA) bronchodilator used as a quick relief
medication for acute bronchospasm. The proposed indication is for over-the-counter (OTC) use in
the temporary relief of mild symptoms of intermittent asthma, including wheezing, tightness of
chest, and shortness of breath.

This statistical review evaluates the consumer behavior studies submitted in this NDA. Those are
three label comprehension studies (LCS IV, LCS V and LCS VI) and one human factor study (HFS).
The Applicant conducted these studies to address deficiencies identified by FDA in a complete
response letter (CRL) on 5/22/2014 in response to previous submission of the NDA on 7/22/13.
This review did not evaluate other consumer behavior studies conducted under this NDA in the
earlier submission.

The three label comprehension studies evaluated whether consumers could understand the
information on the proposed Drug Facts Label (DFL) and package insert (PI). Each of the three
LCS enrolled more than 450 subjects (16 years of age or older) from multiple retail sites. The
Applicant used iterative testing in which results from each LCS led to changes in labeling (DFL and
PI) further tested in subsequent LCS.

In each LCS and comprehension objective, the Applicant assessed comprehension relative to the
performance threshold of 85% for the general population. Thus, a study meets a communication
objective if the lower bound of the 95% confidence interval of the comprehension rate exceeds
85%. LCS IV focused on subject comprehension of instructions for washing, priming, re-priming
and using the device. All the comprehension objectives were met in LCS IV except the one for
“priming the inhaler when wet or not used for 2 days”. Thus, the label was revised and this latter
comprehension objective was tested again in LCS V. This objective was still not met in LCS V, so
the label was further revised and the objective was tested again in LCV VII where it was met. In
addition, LCS V tested and met the objective for the prime before first use and place finger on
center of dose indicator.

In LCS IV, LCS V and LCS VI, specific subject comprehension levels met the 85% threshold for the
general population after the label was revised based on prior studies After all label revisions, the
comprehension rate still fell below the 85% threshold in low literacy subjects for the following
evaluation objectives:

1. Prime before first use;

2. Place fingers on center of dose indicator;

3. Do not use more than 8 inhalations in 24 hours;

4. If you drop your inhaler, do not rely on the dose indicator. Keep track of the number
of sprays you take;

5. Prime the inhaler if wet or not used for 2 days.

The human factor study was conducted in 151 subjects (>12 years old) from two sites. This study
assessed consumers’ ability to carry out three tasks related to use and maintenance of the MDI:
First use (task 1), Cleaning (task 2) and Routine Use (Task 3). Correct completion rates were 85%
or lower for each task. More specifically, completion rates and 95% confidence interval are 70%
(62%, 77%) for first use task, 60% (52%, 68%) for cleaning task, and T 85% (78%, 90%) for

6
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routine use task. When correct completion rates included not only performance coded as
completed but also performance coded as completed with issues, as in Applicant’s analyses, 95%
confidence interval for each task was higher than 85%.

In addition to behavior tasks, the human factor study assessed understanding level of the labeling
on three different items: (i) Dose Indicator, (ii) Dropped Device and (iii) Hold Inhaler Properly.
The study met comprehension objectives on all the label comprehension items with correct
comprehension rate significantly above 85% on each item.

Subgroup analyses in the human factor study showed that subjects with the following
characteristics did not perform as well in all tasks (i) a very short reading time of E004 IFU
(instruction for use), (ii) low literacy level, and (iii) carryover habit of prior inhaler experience.

The reviewer recommends that additional instructions about priming should be included in the
Instructions for Use (IFU). The instructions for use of “Prime the inhaler again if it is wet or not
used in 2 days” was difficult to understand relative to other tested messages in the label
comprehension study. Comprehension rates for this instruction did not exceed 85% in LCS IV, LCS
V but did exceed 85% in LCS VI. Although the PI and DFL were revised, the IFU was not revised.
The reviewer believes that the additional instructions should be included in the IFU, so that
potential consumers can safely use the product.
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2 INTRODUCTION

This is a statistical review of new consumer behavior studies in an NDA resubmission for
epinephrine inhalation aerosol hydrofluoroalkane (epinephrine-HFA). The drug is dispensed
using a metered dose inhaler (MDI) with a dose of 125mcg/inhalation. Epinephrine-HFA is a
short-acting beta2-agonist (SABA) bronchodilator used as a quick relief medication for acute
bronchospasm. The proposed indication is for over-the-counter (OTC) use in the temporary relief
of mild symptoms of intermittent asthma, including wheezing, tightness of chest, and shortness of
breath.

Epinephrine-HFA MDI is proposed as an alternative to the previously marketed Primatene® Mist
epinephrine MDI, which was removed from the market in 2011 due to the phase out of ozone-
depleting chlorofluorocarbon (CFC) propellants under the Montreal Protocol. Of note, this product
was not removed from the market due to reasons of safety or efficacy. Proper use of the device
includes shaking at every use, cleaning every day and priming frequently. The device must be
shaken immediately prior to dosing because the product is a suspension and settling may occur if
the device is not shaken. The device also requires cleaning by disassembling the device and
washing with warm water on a daily basis. Priming is required at first ever use, first use in 2 days
or more of no-use, after cleaning if it is wet, or after dropping device.

Instructions of use also include how to properly use the dose indicator. The epinephrine HFA MDI
includes a top mounted dose actuation indicator. This device attaches to the end of the drug
product canister using an adhesive label. The dose indicator mechanically counts each actuation.
The display advances every 10 actuations and is labeled numerically in increments of 20. When 20
or fewer actuations remain, the display begins to turn red in color. The red zone continues to fill
the display until the counter indexes to zero. At this point the display is at the zero count and
completely red, indicating the need to replace the inhaler. After the zero count has been reached,
additional actuations of the MDI no longer advance the display. Instructions also note that if the
MDI is dropped, the dose indicator is no longer reliable and patients must keep track of the
number of sprays taken. The package instructions note that a finger must be placed on the center
of the dose indicator during actuation.

The application contained three label comprehension studies (LCS) and a human factor study, The
Applicant conducted the three LCS to evaluate whether consumers could understand the
information on the proposed Drug Facts Label (DFL) and package insert (PI). After the Applicant
determined that the label comprehension studies showed an adequate consumer understanding of
the labeling, the human factor study was performed. In the human factor study, subjects were
instructed to actually demonstrate how to use the product, based upon the labeling.

This statistical review will address the consumer behavior studies, specifically the label
comprehension and human factor studies, submitted in this NDA.

Regulatory history

Epinephrine, one of the first sympathomimetic agents in medicine, has been marketed in the
United States in a variety of different formulations since 1901, with use in the treatment of asthma
dating back to the early 1900s. Epinephrine in an MDI formulation utilizing CFCs (Primatene®
Mist) was approved for OTC use for the treatment of symptoms of asthma in 1967. Beginning in
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1996, MDIs using CFC propellants began to be phased out to protect the environment under the
Montreal Protocol. FDA published the Final Rule in 2008 and based upon a request from the
manufacturer, the end date (effective date) for use of CFCs for epinephrine MDIs was December
31,2011.

The FDA and sponsor met several times to discuss which consumer behavior studies are needed
and what they should test. Please refer to Statistical Review by Scott Komo on 4/25/2014 for a
detailed review of the regulatory history.

On 4/8/2013, the Applicant submitted an NDA (under NDA 205496) that the Agency refused to
file due to a number of deficiencies that did not allow a substantive review. The NDA was
resubmitted on 7/22/13 (under NDA 205920). The NDA contained three label comprehension
studies and a human factor study. FDA reviewed the submission and sent the Applicant a complete
response letter (CRL) on 5/22/2014 outlining multiple deficiencies. The letter states that the
application could not be approved due to the failure to establish the product usability in the OTC
setting. The following study deficiencies were included:

e The label comprehension studies identified limitations in consumers’ understanding of the
following critical information: the need to prime the inhaler before using the first time, the
need to clean the product daily after use, and the need to re-prime when wet, and not
relying on the indicator if dropped.

e The human factor study did not assess whether consumers understood the need to initially
prime and clean the product without prompting. The study did not provide sufficient
information to assess whether cleaning and use of the device was performed appropriately.
In addition, the human factor study did not adequately assess consumers with low literacy.

The NDA was resubmitted on 6/28/16 (under NDA 205920) to address these deficiencies. As
stated above, the NDA contains new label comprehension studies and a new human factor study. A
consumer behavioral actual use study, which collected device performance data, was not
conducted. This review will focus on reviewing the studies submitted in this application and will
not review studies submitted in the previous application.

2.1 Overview

The consumer studies submitted in the application are presented in Table 1.

Table 1: List of all studies included in the review

Applicant defined Study Type Number of subjects Number of low
study number literacy (%)

LCS IV Label Comprehension 506 126 (25%)

LCSV Label Comprehension 492 113 (23%)

LCS VI Label Comprehension 485 98 (20%)

HF G3 Human Factor 151 24 (16%)

Source: The reviewer’s table
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2.2 Data Sources

List of materials used in this review along with the locations are listed in Table 2.

Table 2: List of review materials and locations

Applicant Document type and Location

defined study name

number

LCS IV Study Protocol and \\cdsesub1\evsprod\NDA205920\0037\m1\us
Study Report
Analysis Datasets: \\cdsesub1\evsprod\NDA205920\0037\m5\datase
adcomp.xpt; ts\lc-f4\analysis\legacy\datasets
addemog.xpt;
survey.xpt

LCSV Study Protocol and \\cdsesub1\evsprod\NDA205920\0037\m1\us
Study Report
Analysis Datasets: \\cdsesub1\evsprod\NDA205920\0037\m5\datase
adcomp.xpt; ts\Ic-f5\analysis\legacy\datasets
addemog.xpt;
survey.xpt

LCS VI Study Protocol and \\cdsesub1\evsprod\NDA205920\0037\m1\us
Study Report
Analysis Datasets: \\cdsesub1\evsprod\NDA205920\0037\m5\datase
adcomp.xpt; ts\lc-f6\analysis\legacy\datasets
addemog.xpt;
survey.xpt

HF G3 Study Protocol, \\cdsesub1\evsprod\NDA205920\0037\m5\53-
Statistical Analysis clin-stud-rep\535-rep-effic-safety-stud\5354-other-
Plan and Study Report  stud-rep\amp-2016-e004-g3
ﬁna_lysis Eatasets: \\cdsesub1\evsprod\NDA205920\0037\m5\datase

asic.xpl; ts\g3\analysis\legacy\datasets

demo.xpt;
task1*-task6.xpt; \\cdsesub1\evsprod\NDA205920\0042\m5\datase
tasklod.xpt; ts\g3\analysis\legacy\datasets
task1rbd.xpt \\cdsesub1\evsprod\NDA205920\0042\m5\datase

Reference ID: 4023859
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Applicant Document type and Location
defined study name
number

ts\g3\analysis\legacy\datasets

Source: The reviewer’s table.

*Our review found that one table submitted by the Applicant could not be reproduced by using the submitted
datasets, and per our request the Applicant resubmitted two revised datasets: tasklod.xpt and task1rbd.xpt.

3 STATISTICAL EVALUATION
3.1 Data and Analysis Quality

The data and reports of this submission were submitted electronically. The data and analysis
quality are adequate as it allowed us to reproduce most key safety findings and conduct additional
analyses. The datasets were well documented in the define.pdf files. We could not originally
reproduce one table in HF G3 study report by using the originally submitted datasets (task1*-
task6.xpt). After an information request to Applicant, on July 25%, 2016 we received two revised
datasets: tasklod.xpt and task1rbd.xpt where we could reproduce the results.

3.2 Label Comprehension Study IV

The objective of this LCS was to evaluate the package insert for Epinephrine Inhalation Aerosol
USP, and to test for consumer comprehension of the E004 instructions that differ from the already
approved Primatene® Mist product.

The primary objectives of this study were to determine if participants understand the following
messages from the package insert:

1) Wash the mouthpiece daily if used.
2) Prime before first use.
3) Prime the inhaler again if it is:
a. Wet;
b. Dropped;
c. Not used for 2 days
4) Place finger(s) on center of dose indicator.
5) Remove the canister for cleaning mouthpiece.
6) Do not use in children under 12 years of age.

7) Do not use more than 8 inhalations in 24 hours.
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8) See your doctor if you have more than 2 asthma attacks in a week.

The secondary objective was to determine if participants understand:
1) If you drop your inhaler, do not rely on the dose indicator. Keep track of the number of sprays

you take.

3.2.1 Study Design

This was a multi-center consumer label comprehension study designed to determine the
effectiveness of the E004 package insert information. Participants consisted of adults 16 years of
age and older selected from the general population at seven retail sites across the United States, of
whom approximately 25% would be identified as low literacy as defined by the Rapid Estimate of
Adult Literacy in Medicine (REALM) Test or the Rapid Estimate of Adolescent Literacy in Medicine
(REALM-Teen), depending on the age of the participant.. All subjects answered comprehension
questions about the proposed package insert.

The Applicant enrolled 506 subjects in this LCS IV at seven US retail sites as listed in Table 3.

Table 3: List of study sites-LCS IV

Site ID Name Frequency Percent
1022 Chicago Ridge Mall, Chicago Ridge, IL 72 14%
2020 White Marsh Mall, Baltimore, MD 92 18%
3010 Sugarloaf Mills, Lawrenceville, GA 79 16%
3080 Citrus Park Mall, Tampa, FL 92 18%
4011 Colorado Mills Mall, Lakewood, CO 52 10%
4022 Mainplace Mall, Santa Ana, CA 51 10%
4070 Kitsap Mall, Silverdale, GA 68 13%

Source: The reviewer’s table.

3.2.2 Endpoints

Table 4 below lists all communication objectives that were tested in this study along with the
corresponding target threshold for each objective. All primary and secondary communication
messages were assessed as primary or secondary endpoints, respectively.

The thresholds for the primary endpoints are set at 85% by the Applicant. Failure to understand
primary objectives 1-5 could lead to malfunction. Most often, malfunction would lead to lack of
effectiveness (under-dose) and more rarely to possible safety issue (over-dose under certain
conditions of misuse). Failure to understand primary objectives 6-9 could lead to safety issues.
Objective #2 was planned but never included in the study for further testing.
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Failure to understand instructions in the secondary objective are not as critical as first objective.
An in-vitro laboratory study showed that falling would not cause critical malfunctions of the
device, but occasionally the dose indicator would advance by one count. o

the Applicant
argued that the risk of dose indicator being damaged during dropping as having an impact to the
safety is mitigated. Therefore the threshold for the secondary endpoint was assigned a target
threshold of 75%.

Table 4: Communication Objectives and Target thresholds - LCS IV

Target Level of

# Communication Objective . ,
Comprehension
Primary Objectives
1 Wash the mouthpiece daily if used 85%
2 Prime before first use 85%
3 Prime the inhaler again if it is: 85%
a. wet;
b. dropped:
c. not used for 2 days
5 Place finger(s) on center of dose indicator | 85%
6 Instructions for removing the camster for | 85%

cleaning mouthpiece

7 Chuldren under 12 years of age: do not 85%
use

8 Do not use more than 8 inhalations in 24 | 85%
hours

g See your doctor if you have more than 2 | 85%

asthma attacks in a week

Secondary Objectives

1 If vou drop your inhaler. do not rely on 5%
the dose indicator. Keep track of the
number of sprays you take

Source: The Applicant’s study report (API-E004-CL-F4), page 10 of 80.

3.2.3 Statistical Methods

3.2.3.1 Analyses of primary and secondary endpoints

Subjects’ demographic characteristics were described with summary descriptive statistics
(number of participants, mean, standard deviation, median, minimum and maximum) for
continuous variables (age) and frequency distributions for categorical variables (e.g., sex, race and
literacy level).

For each communication message, the report provided comprehension rates and 95% confidence
intervals (exact Clopper-Pearson method). To satisfy the comprehension standard, the lower
bound of the 95% confidence interval should exceed the target threshold.

The primary analysis was performed for all participants reviewing the package insert, by literacy
level, Primatene® Mist use history, and by asthma status.
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The nine primary endpoints were co-primary endpoints, i.e., all the nine endpoints were required
to meet the 85% target threshold, therefore there was no need to adjust for multiplicity.

3.2.3.2Subgroup analyses

Subgroup analyses of comprehension rates included the following subgroups: literacy level,
Primatene® Mist use history, and asthma status. In addition to reproducing the sponsor’s analyses,
the reviewer conducted Fisher’s Exact test and Mantel-Haenszel test to compare the findings
between the subgroups. Note that confidence intervals of comprehension rates in subgroups will
be generally wider confidence than in the general population because subgroups have smaller
sample sizes.

3.2.4 Patient Disposition and Demographic Characteristics

A total of 529 participants were qualified for the study at seven sites around the US, 8 participants
discontinued the interview prior to beginning the comprehension questions, and 15 participants
did not proceed to take the REALM Test. In the end, a total of 504 participants completed the
entire interview with the REALM Test.

Within this sample, the mean age was 36.9 (standard deviation was 17.1) and 8.3% of the
participants were <18 years of age. Slightly less than half of the sample (45.6%) was male.
Participants were reasonably well distributed across race categories; 55.1% were White, 21.9%
Black or African American and 14.4% Hispanic or Latino. For education, 13.2% of participants
reported that they did not complete their high school education, 27.7% were high school
graduates, 35.6% had some college experience, and 23.5% were college graduates. 126
participants (25.0%) were considered low literacy determined by the REALM Test or REALM Teen
Test. Approximately 13.8% of the sample reported suffering from asthma. The Primatene® Mist
User cohort included only 36 participants (7.1% of the total cohort). The demographic
characteristics are listed in Table 5.

Table 5: Demographic characteristics - LCS IV

Characteristics
N 506
Age
Mean (Std Dev) 36.9(17.1)
<18 years old, n(%) 42(8.3%)
Sex
Male, n(%) 230(45.6%)

Race, n(%)

14

Reference ID: 4023859



Characteristics

White 279(55.1%)
African America 111(21.9%)
Hispanic or Latino 73(14.4%)
Other 43(8.5%)

Education, n(%)

Did not complete high school 67(13.2%)

High school 140(27.7%)

Some college experience 180(35.6%)

College degree or higher 119(23.5%)
Low literacy, n(%) 126 (25.0%)
Had asthma, n(%) 70(13.8%)
Ever use Primist, n(%) 36(7.1%)

Source: The reviewer’s table.

3.2.5 Results

3.2.5.1 Primary analyses

As shown in Table 6, subjects demonstrated high comprehension rate on each of the primary
endpoints. The lower bound of the 95% confidence interval for each comprehension rate exceeded
the Applicant specified threshold of 85%, with the exception of #3, Prime the inhaler again if it is
wet, dropped, or not used for 2 days, where the lower bound of the CI was below the 85%
threshold .
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Table 6: Results for the primary endpoints - LCS IV

Comprehension
Level (95% CI)
Primary Endpoints Question # and Text N=506
1.Wash the mouthpiece #6: According to the package insert, how | 95%

daily if used

often should the mouthpiece be washed?

(93%, 97%)

3. Prime the inhaler again
ifitis wet, dropped, or not
used for 2 days

#8: John cannot let his inhaler dry
overnight and must use it when it is wet.
What does the package insert say John
should do?

88%
(85%, 90%)

#4: You must prime the inhaler before
you first use it. When else do you have to
prime the inhaler again?

83%
(79%, 86%)

4. Place finger(s)
center of dose indicator

on

#5: Mike needs to take an inhalation to
treat his asthma attack. To properly take
an inhalation or puff, where should he
place his finger?

89%
(86%, 92%)

5. Instructions for
removing the canister for
cleaning mouthpiece

#7: Susie needs to wash her inhaler.
What is the first step she must take?

96%
(93%, 97%)

6. Children under 12 years
of age: do not use

#1: Meghan has a 6-year old son who has
asthma. What, if anything, does the insert
say about giving this medicine to her
son?

97%
(95%, 98%)

7. Do not use more than 8
inhalations in 24 hours

#2: Bill has taken 8 inhalations of

@@ today, but is still having
asthma symptoms. Is it okay for him to
use more Primatene® today?

92%
(89%, 94%)

8. See your doctor if you
have more than 2 asthma
attacks in a week

#3: Camille has had 4 asthma attacks in

one week. According to the insert, what
should Camille do?

98%
(96%, 99%)

*#2 objective, “Prime before first use” was originally planned, but never tested out in LCS IV.

later.

It was included in LCS V

Source: The reviewer’s table. Similar results were also provided in the Applicant’s report(API-E004-CL-F4), page 23 of

80.
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Reviewer’s comments: The primary endpoint #2 “Prime before first use” was not evaluated in this
study.

3.2.5.2 Secondary Analyses

As shown in Table 7, comprehension rate was high for the secondary endpoint. The lower bound
of the 95% confidence interval for each exceeded the Applicant specified threshold of 85%.

Table 7: Results for the secondary endpoints - LCS IV

Comprehension
Level (95% CI)
Secondary Endpoints Question # and Text N=506

1. If you drop your inhaler,
do not rely on the dose Question 9: Based on the package insert, 94%

indicator. Keep track of the what should you do if you drop your (92%, 96%)
number of sprays you take inhaler?

Source: The reviewer’s table. Similar results were also provided in the Applicant’s report(API-E004-CL-F4), page 24 of
80.

A correct response for this secondary communication objective was a composite of multiple
correct responses based on the label tested at the time. However, the current proposed label
differs from the label tested in LCS IV. Thus, the reviewer recalculated comprehension for this
objective only counting the statements displayed in the current proposed label. The
comprehension rates only count those who checked the “Do not rely on dose indicator” and “Keep
track of the number of sprays you take” in the questionnaire. The results are in Table 8. There
were only 276 (54.6%) participants who checked both options, 77 (15.2%) only checked “Do not
rely on dose indicator” and 19 (3.8%) only checked “Keep track of the number of sprays you take”.

Table 8: Additional tabulation of Question 9

Question 9 n (%)
Checked “Do not rely on dose indicator” and “Keep track of the number of sprays you take” 276 (54.6%)
Only Checked “Do not rely on dose indicator” 77 (15.2%)
Only Checked “Keep track of the number of sprays you take” 19 (3.8%)
Others 134 (26.5%)

Source: The reviewer’s table.

3.2.6 Findings in Subgroup Analyses

This section shows subgroup analyses for each of the primary and secondary endpoints by age,
literacy level, experience with product, and asthma history. Below presents the literacy level
subgroup analyses, and the Appendix 5.1 includes the results for other subgroup analyses.
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3.2.6.1 Literacy Level

The results for literacy level subgroup analyses are in Table 9. Among the 379 participants with
normal literacy level, the comprehension rate of each of the primary and secondary
communication endpoints were similar to the overall estimates. The lower bound of the 95%
confidence interval exceeded the a priori threshold of 85% for all the endpoints. However, the
comprehension rates were lower within the 126 low literacy participants compared to the normal
literacy group. The lower bound of the 95% confidence interval for the primary endpoints #3, #4,
#7 and the secondary endpoint did not exceed the threshold of 85%. The lowest was 56% as for
question 4 in the primary endpoint #3.

The reviewer applied Fisher’s exact test to compare the comprehension levels between the normal
vs and low literacy subgroups. There was significant difference between normal and low literacy
groups on almost all the primary and secondary endpoints, except the primary endpoint #5 and

#7.

Table 9: Results for literacy subgroup analyses - LCS IV

Normal Literacy  Low Literacy
(95% CI) (95% CI)
N=379 N=126 p-value
Primary Endpoints
1.Wash the #6: According to the package
mouthpiece daily if insert, how often should the | 97% 91%
used mouthpiece be washed? (94%, 98%) (85%, 96%) 0.0265*
2. Prime the inhaler #8:John cannot let his inhaler dry
again if it is wet, overnight and must use it when it
dropped, or not used is wet. What does the package | 90% 81%
for 2 days insert say John should do? (87%, 93%) (73%, 87%) 0.0074*
Question 4: You must prime the
inhaler before you first use it. 65%
When else do you have to prime | 89% (56%,
the inhaler again? (85%, 92%) 73%) <0.0001*
#5: Mike needs to take an
inhalation to treat his asthma
3. Place finger(s) on attack. To properly take an 84%
center of dose inhalation or puff, where should | 91% (77%,
indicator he place his finger? (88%, 94%) 90%) 0.0289*
4. Instructions for
removing the #7: Susie needs to wash her
canister for cleaning inhaler. What is the first step she | 97% 94%
mouthpiece must take? (94%, 98%) (88%, 97%) 0.195
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Normal Literacy

Low Literacy

(95% CI) (95% CI)
N=379 N=126 p-value
#1: Meghan has a 6-year old son
who has asthma. What, if
5. Children under 12 anything, does the insert say
years of age: do not about giving this medicine to her | 98% 93%
use son? (96%, 99%) (87%, 97%) 0.0179*
#2: Bill has taken 8 inhalations of
®® today, but is still
6. Do not use more having asthma symptoms. Is it
than 8 inhalations in okay for him to use more | 93% 89%
24 hours Primatene® today? (90%, 95%) (82%, 94%) 0.1863
7. See your doctor if #3: Camille has had 4 asthma
you have more than 2 attacks in one week. According to
asthma attacks in a the insert, what should Camille | 99% 95%
week do? (98%, 100%) (90%, 98%) 0.0093*
Secondary Endpoints
1. If you drop your
inhaler, do not rely
on the dose indicator.
Keep track of the #9: Based on the package insert,
number of sprays you what should you do if you drop | 98% 85%
take your inhaler? (96%, 99%) (77%, 91%) <0.0001*

Source: The reviewer’s table.

* p-values<0.05.

3.3 Label Comprehension Study V

After LCS IV, the package insert was updated to improve communication on priming. The new
instructions were tested in LCS V as the Applicant determined that other items were already
demonstrated to be understood at an acceptable level in previous comprehension studies for this
product. In addition, this study retested an instruction on appropriate finger placement for a puff.

More specifically, the primary objectives of this study were to determine if participants
understand the following messages from the package insert:

1) Prime before first use;

2) Prime the inhaler again if it is wet;

3) Prime the inhaler again if it is not used for 2 days; and

4) Place finger(s) on center of dose indicator.

Reference ID: 4023859
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3.3.1 Study Design

This was a multi-center consumer label comprehension study designed to determine the
effectiveness of the E004 package insert information. Participants consisted of adults 16 years of
age and older selected from the general population at five retail sites across the United States.
About 23% of participants were identified as low literacy as defined by the age specific tests of
REALM or REALM-Teen. All subjects answered comprehension questions about the proposed
package insert.

The Applicant enrolled 492 subjects in this LCS V from five US retail sites as listed below.

e Chicago Ridge Mall, 730 Chicago Ridge Mall, Chicago Ridge, IL. 60415
Maplewood Mall, 3001 White Bear Ave. N. Space 1070, St. Paul, MN. 55109
Neshaminy Mall, 109 Neshaminy Mall, Bensalem, PA. 19020

Roseville Galleria, 1151 Galleria Blvd, Suite 277, Roseville, CA. 95678
Vancouver Mall, 8700 NE Vancouver Mall Drive, Ste. 187, Vancouver, WA. 98662

3.3.2 Endpoints

Table 10 below lists all communication objectives that were tested in this study along with the
corresponding target threshold determined by the Applicant. The thresholds for all the primary
endpoints were set at 85%, to keep with previous label comprehension work conducted for E004.

Table 10: Communication Objectives and Target thresholds - LCS V

C L. Target Level of
# Communication Objective \ g .
Comprehension
Primary Objectives
1 Prime before first use 85%
2 Prime the inhaler again if it is wet 85%
3 Prime the inhaler again if it is not used 85%
for 2 days
4 Place finger(s) on center of dose indicator | 85%

Source: The Applicant’s study report (API-E004-CL-F5), page 10 of 76.

3.3.3 Statistical Methods

This study used the same analyses of primary, secondary endpoints and subgroup analyses as the
ones in LCS IV and described in Section 3.2.3.
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3.3.4 Patient Disposition and Demographic Characteristics

A total of 517 participants were qualified for the study at five sites around the US, 22 participants
discontinued the interview prior to beginning the comprehension questions, and 3 participants
did not proceed to pass the REALM Test or start the interview. In the end, a total of 492
participants completed the entire interview.

Within this sample, the mean age was 33.5 years (standard deviation was 16.5) and 7.5% of the
participants were <18 years of age. Less than half (47.2%) were male. Participants were
reasonably well distributed across race categories; 63.4% were White, 20.5% Black or African
American and 6.1% Hispanic or Latino. For education, 13.6% of participants reported that they
did not complete their high school education, 38.6% were high school graduates, 35.0% had some
college experience, and 12.8% were college graduates. 113 participants (23.0%) were considered
low literacy determined by the REALM Test or REALM Teen Test. Approximately 17.7% of the
sample reported suffering from asthma. The Primatene® Mist User cohort included only 25
participants (5.1% of the total cohort). The demographic characteristics are in Table 11.

21

Reference ID: 4023859



Table 11: Demographic characteristics - LCS V

Characteristics
N 492
Age
Mean (Std Dev) 33.5(16.5)
<18 years old, n(%) 37(7.5%)
Sex
Male, n(%) 232(47.2%)
Race, n(%)
White 312(63.4%)
African America 101(20.5%)
Hispanic or Latino 30(6.1%)
Other 49(10.0%)
Education, n(%)
Did not complete high school 67(13.6%)
High school 190(38.6%)
Some college experience 172(35.0%)
College degree or higher 63(12.8%)
Low literacy, n(%) 113(23.0%)
Had asthma, n(%) 87(17.7%)
Ever use Primist, n(%) 25(5.1%)

Source: The reviewer’s table.

3.3.5 Results

3.3.5.1 Primary analyses

As shown in
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Table 12, comprehension rates were high on each of the endpoints. The lower bounds of the 95%
confidence intervals for the endpoints of “Prime before first use” and “Place finger on center of
dose indicator” exceeded the Applicant threshold of 85%. However, the lower bounds of the 95%
confidence intervals for the endpoints of “Prime the inhaler again if it is wet” and “Prime the
inhaler again if not used for 2 days” were below the threshold.

Table 12: Results for the primary endpoints - LCSV

Endpoints

Question # and Text

Comprehension
Level

(95% CI)
N=492

1. Prime before first use

2. Place finger on center
of dose indicator

3. Prime the inhaler again
ifitis wet

4. Prime the inhaler again
ifitis not used for 2 days

#1: Brenda just purchased

@@ What does she need
to do to get a new inhaler ready for
use?

#2: Mike needs to take an inhalation
to treat his asthma attack. To
properly take an inhalation or puff
where should he place his finger?

#3: John cannot let his inhaler dry
overnight and must use it when it is
wet. What does the package insert
say John should do?

#4: Sally has not used her inhaler
for more than two days. What does
she need to do to the inhaler before
using it again?

88% (85%, 91%)

91% (88%, 94%)

86% (82%, 89%)

83% (79%, 86%)

Source: The reviewer’s table. Similar results were also provided in the Applicant’s report(API-E004-CL-F5), page 21 of

76.

3.3.6 Subgroup Analyses Results

Subgroup analyses were conducted for each of the primary endpoints within the normal vs low
literacy subgroups and also the user vs. non-user subgroups. Below presents the literacy level
subgroup analyses, and the Appendix 5.2 includes the results for other subgroup analyses.
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3.3.6.1Literacy Level

The results for literacy level subgroup analyses are in Table 13. Comprehension rates were up to
18% lower in the low literacy group (113 participants) compared to the normal literacy group
(379 participants). Differences were statistically significant for each of the four comprehension
endpoint using Fisher’s exact test (type 1 error 5%, two-sided).

Table 13: Results for literacy level subgroup analyses - LCS V

Normal Literacy

Low Literacy

(95% CI) (95% CI)
N=379 N=113 p-value
Primary Endpoints
#1: Brenda just purchased
®@ What does she
1. Prime before first need to do to get a new inhaler | 92% 75%
use ready for use? (89%,95%) (66%, 83%) <0.0001*
#2: Mike needs to take an
inhalation to treat his asthma
2. Place finger on attack. To properly take an
center of dose inhalation or puff where should | 93% 86%
indicator he place his finger? (90%, 95%) (78%, 92%) 0.0348*
#3: John cannot let his inhaler dry
overnight and must use it when it
3. Prime the inhaler is wet. What does the package | 89% 75%
again if it is wet insert say John should do? (85%, 92%) (66%, 83%) 0.0007*
#4: Sally has not used her inhaler
4. Prime the inhaler for more than two days. What
again if it is not used does she need to do to the inhaler | 87% 69%
for 2 days before using it again? (83%, 90%) (60%, 77%) <0.0001*

Source: The reviewer’s table.

* p-values<0.05.
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3.4 Label Comprehension Study VI

The objective of this LCS is to test priming instructions. Some of the priming instructions failed to
meet the target comprehension rates in LCS V. Thus, the package insert instructions were
modified and the instructions were re-tested in this LCS (LCS VI).

The primary objectives of this study were to determine if participants comprehend the following
messages from the package insert:

1) Prime the inhaler again if it is wet; and

2) Prime the inhaler again if it is not used for 2 days.

3.4.1 Study Design

This was a multi-center study. Participants consisted of adults 16 years of age and older selected
from the general population at four retail sites across the United States. The study had 20% low
literacy participants as determined by the REALM or REALM-Teen. All subjects answered
comprehension questions about the proposed package insert.

This Label Comprehension Study (LCS VI) for EO04 was conducted at four US retail sites as listed
in Table 14.

Table 14: List of study sites-LCS VI

Roseville Galleria 1151 Galleria Blvd, Suite 277 Roseville CA | 95678
Kitsap Mall 10315 Silverdale Way, Suite E20 Silverdale WA | 98383
Citrus Park Mall 7852 Citrus Park Drive Tampa FL | 33625
Sugarloaf Mills 5900 Sugarloaf Parkway, Suite 125 Lawrenceville | GA | 30043

Source: The Applicant’s table, page 10 of 63 in the LCS VI study report.

3.4.2 Endpoints

Table 15 below lists all communication objectives that were tested in this study along with the
corresponding target threshold. All communication messages were assessed as primary
endpoints. The target comprehension thresholds were set at 85% by Applicant, to keep with
previous label comprehension work conducted for E004.

Table 15: Communication Objectives and Target thresholds - LCS VI

# Communication Objective Target Level.of
Comprehension
Primary Objectives
| Prime the inhaler again if it is wet 85%
2 Prime the inhaler again if it is not used 83%
for 2 days

Source: The Applicant’s study report (API-E004-CL-F6), page 10 of 63.
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3.4.3 Statistical Methods
Statistical methods for primary endpoint and subgroup analyses in this LCS were similar to other
two LCS studies as described in Section 3.2.3.

3.4.4 Patient Disposition and Demographic Characteristics

A total of 486 participants were qualified for the study at four sites around the US, 1 participant
discontinued the interview prior to beginning the comprehension questions, and a total of 485
participants completed the entire interview.

Within this sample, the mean age was 31.9 (standard deviation was 15.2) and 5.4% of the
participants were <18 years of age. A majority of participants (57.1%) were male. Participants
were reasonably well distributed across race categories; 55.3% were White, 18.8% Black or
African American and 13.0% Hispanic or Latino. For education, 13.6% of participants reported
that they did not complete their high school education, 29.3% were high school graduates, 42.3%
had some college experience, and 14.8% were college graduates. 98 participants (20.2%) were
considered low literacy determined by the REALM Test or REALM Teen Test. Approximately
17.3% of the sample reported suffering from asthma. The Primatene® Mist User cohort included
only 31 participants (6.4% of the total cohort). The demographic characteristics were listed in
Table 16.

Table 16: Demographic characteristics - LCS VI

Characteristics
N 485
Age
Mean (Std Dev) 31.9(15.2)
<18 years old, n(%) 26(5.4%)
Sex
Male, n(%) 277(57.1%)

Race, n(%)

White 268(55.3%)
African America 91(18.8%)
Hispanic or Latino 63(13.0%)
Other 63(13.0%)

Education, n(%)
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Characteristics

Did not complete high school 66(13.6%)

High school

Some college experience

College degree or higher

Low literacy
Had asthma, n(%)

Ever use Primist, n(%)

142(29.3%)
205(42.3%)
72(14.8%)
98 (20.2%)
84(17.3%)

31(6.4%)

Source: The reviewer’s table. Similar results were also available in the Applicant’s study report (API-E004-CL-F6),

page 21 of 63.

3.4.5 Results

3.4.5.1Primary analyses

As shown in Table 17, subjects demonstrated high comprehension level on both primary
endpoints. The lower bound of the 95% confidence interval for each comprehension rate exceeded
the Applicant specified threshold of 85%.

Table 17: Results for the primary endpoints - LCS VI

Endpoints

Question # and Text

Comprehension
Level

(95% CI)
N=485

1. Prime the inhaler again
ifitis wet

4. Prime the inhaler again
ifitis not used for 2 days

# 1: John cannot let his inhaler dry
overnight and must use it when it is
still wet. What does the package
insert say John should do if he needs
to use it when it is still wet?

#2: Sally has not used her inhaler
for more than two days. What does
she need to do to the inhaler before
using it again?

92% (89%, 94%)

90% (87%, 92%)

Source: The reviewer’s table. Similar results were also provided in the Applicant’s report(API-E004-CL-F6), page 22 of

63.
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3.4.6 Findings in Subgroup Analyses

Subgroup analyses were conducted for each of the primary and secondary endpoints within the
normal vs low literacy subgroups and also the user vs. non-user subgroups. The reviewer also
conducted subgroup analyses by age. Below presents the literacy level subgroup analyses, and the
Appendix 5.3 includes the results for other subgroup analyses.

3.4.6.1 Literacy Level

The results for literacy subgroup analyses are in Table 18. However, the comprehension rates
were 7%-8% lower in low literacy group compared to normal literacy group. This is a significant

difference based on Fisher’s exact test.

Table 18: Results for literacy level subgroup analyses - LCS VI

Normal Literacy

Low Literacy

(95% CI) (95% CI)
N=387 N=98 p-value
Primary Endpoints
#1: John cannot let his inhaler dry
overnight and must use it when it
is wet. What does the package
1. Prime the inhaler insert say John should do if he | 93% 86%

again if it is wet needs to use it when it is still wet?

(90%, 96%)

(77%,92%)  0.0224*

#2: Sally has not used her inhaler
2. Prime the inhaler for more than two days. What
again if it is not used does she need to do to the inhaler
for 2 days before using it again?

92%
(89%, 95%)

80%
(70%,87%)  0.0006*

Source: The reviewer’s table.

* p-values<0.05.

3.5 Human Factor Study

The study objective of this human factor study (G3) was to validate the usability of E004 by
following its package insert [FU that is intended to be used in OTC settings. The usability was to

characterize

(1) User interface, which consists of the following three tasks:

(i) Device set-up: assembly;

(ii) Device use: various aspects, including initial priming/re-priming and routine use; and

(iii) Device cleaning
(2) Effectiveness;
(3) Efficiency;
(4) Ease of user learning; and
(5) User satisfaction.

Reference ID: 4023859
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3.5.1 Study Design

This study was a Human Factor and Usability Engineering study with 151 participants. The study
consisted of approximately 1-hour long, one-on-one sessions with each participant. At the start of
the session, study investigators gave participants an opportunity to familiarize themselves with
the product. Then, participants were asked to perform a series of tasks with no additional
instructions. Finally, participants answered a series of open-ended label comprehension
questions.

These Critical Behavioral Tasks (CBTs) are:
(i) Initial priming of the inhaler to prepare it for use;
(ii) Cleaning the inhaler to prevent clogging; and
(iii) Routine use of the inhaler.

Site investigators coded each participant performance in these tasks based on the
simulated use portion.

Investigators captured three (3) additional areas of product use and labeling comprehension in an
open-ended interview approach using Additional Labeling Human Factor Questions (ALHFQs).
The ALHFQs include questions on the following:

(i) How to interpret the dose indicator;
(ii) Not relying on the dose indicator if a device has been dropped; and

(iii) An understanding of the correct finger position required to ensure that the device
expels medication properly with each spray.

The study period for this human factors pivotal study G3 for E004 is February to March 2016. This
was a multisite study with two study sites listed in Table 19.

Table 19: List of study sites for human factor study (G3)

Site Name Site Address

HF Labs 8041 Corporate Center Drive Suite 200. Charlotte, NC 28226

Plaza Research | 9000 E. Lmcoln Drive Buildng Two Suite 224, Marlton, NJ 08053

Source: The Applicant’s table, page 30 of 80 in the HF G3 study report.

3.5.2 Endpoints
The primary and secondary endpoints of Study G3 were defined as follows:

Primary endpoints were the performance scores of the three CBTs, and secondary endpoints were
the performance scores of the three ALHFQs.

29

Reference ID: 4023859



3.5.3 Statistical Methods

Investigators coded participants’ performance for each of the CBTs as completed(C), completed
with issues (CI) or not completed(NC);

e Completed (C) — indicates that the participant can successfully perform the use task and
demonstrate an understanding of the communication objective.

e Completed with Issues (CI) — indicates that the participant successfully performs the use
task and demonstrates an understanding of the communication objective, but either
struggles initially to do so, self-corrects during the testing session, or completes the task in
such a way that varies from the specific direction provided in the IFU.

e Not Completed (NC) —indicates that the participant does not complete the task
successfully and does not demonstrate an understanding of the communication objective.

Participants’ performance for each of the ALHFQs were coded and evaluated as correct(C) or Not
correct (NC).

e Correct (C) — indicates that the participant, independently and without prompting, can
articulate a correct understanding of the communication objective, and can describe the
appropriate (i.e., successful) strategy for achieving that objective.

e Not Correct (NC) — indicates that the participant does not articulate a correct
understanding of the communication objective, and cannot describe an appropriate (i.e.,
successful) strategy for achieving that objective.

There were two study populations defined, intent-to-participate population (ITPP) and task
evaluable population (TEP). The ITPP of the study is defined as the population of all subjects who
was enrolled and was assigned with a participant ID. The TEP is defined as the population of all
subjects whose investigator-reported performance score (C, CI, or NC) for all score-coding
evaluable sub-items affiliated with this task are available.

The following two (2) datasets with different outcomes codes-were evaluated:
(1) Original Datasets (OD) - all data from the investigator; and

(2) Risk-based Evaluation Data (RBED) - same evaluable population as OD but with
outcomes coded as “NC” in OD further assessed based on bench functional test results for
E004 inhaler.

Besides the primary and secondary endpoints, the Applicant collected additional data including:
Demographic characteristics of participants such as age, gender, race, literacy level (normal or
low), participant qualification information, experience with using an MDI inhaler (naive or
experiences); Study basic information such as total time taken by the participant used to read
E004 labeling, and whether or not the participant retrieved and reviewed the IFU(Yes/No).

3.5.3.1.1 Analyses of primary endpoint

The acceptable rate (AR) for a given Critical Task-k, denoted as 6y (k=1, 2, or 3), is the proportion
of subjects who either completed the task correctly (C) or completed with issue (CI) out of all
those in the study. More precisely,
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N, (O)+ N (CT)
N(C)+ N, (CT)+ N (NC)

6, = x100%

Applicant was targeting acceptable rates significantly higher than 85% threshold (5%
significance level (2-sided) using clopper-pearson exact method or normal approximation
method).

e The primary analysis used RBED;

e For primary analysis, the population will be TEP.

Reviewer’s comments: The acceptable rate for a given Critical Task was defined by the review
division for this study, Division of Medication Error Prevention and Analysis (DMEPA) in the Office of
Surveillance and Epidemiology, as the proportion of complete response among all the responses. The
reviewer calculated the acceptable rate based on DMEPA'’s definition and performed Binomial tests
to check whether AR is greater than the threshold 85%. Clopper-Pearson Exact method was used to
construct the 95% confidence intervals.

3.5.3.2 Analyses of secondary endpoints

The AR for a given ALC question-k, denoted as Oy (k=4, 5, or 6), is defined as the proportion of
correct responses out of all participants. More precisely,

N,(C)

6’ f—
© N(C)+ N (NC)

x100%

Applicant planned similar statistical analyses for secondary endpoints as that for the primary
endpoints.

3.5.3.3 Multiplicity adjustment

The three primary endpoints were co-primary endpoints, i.e., all the three endpoints were
required to significantly exceed the 85% target threshold, therefore there was no need to adjust
for multiplicity.

3.5.3.4 Subgroup analyses

The subgroup primary and secondary endpoints analyses were performed based on TEP per
following categorical variables:

e Age group: Adult vs teen;

e (Gender;

e Race;

e Literacy level: normal or low;
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e Experience of use MDI inhaler: naive (never used) or experienced;
e The total time taken by the participant used to read E004 Labeling.

3.5.4 Patient Disposition and Demographic Characteristics

A total of 151 participants enrolled in the study with a participant ID and thus are part of the ITPP.
All of the 151 participants had their performance scores available and included in the TEP. So the
ITPP population is identical to the TEP population.

The summary of the demographic and related characteristics of participants is in Table 20. There
were 151 participants enrolled in this study, including 132 adults (79 women and 72 men) and 19
teens. The mean ages of subjects were 42 years with standard deviation of17 years, with a range
of 12 to 78 years of age. The majority of participants were Caucasian (79.5%) with some African
American (15.9%) and Hispanic (3%).

Literacy level was assessed by the REALM and REALM TEEN tools. Low literacy level group
included 19 adult and 5 teen tested at low literacy level. Thirty-nine (39, 25.8%) participants had
prior experience using an inhaler.

Reviewer comment: this review reports different numbers than the Applicant’s report for low
literacy: “there were 24 (15.9%) adults and 3 juveniles tested at low literacy levels”.
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Table 20: Demographic and study related information

Populations Intent-To-Participate
Population (ITPP)

# of Subjects 151
Age

Age (yo), mean + SD 4162166

Age (yo), median (range) 42 (12-78)
Age Group, n(%)

Adults 132 (874%)

Teens 19 (12.6%)
Gender, n{%)

Male T2(477%)

Female 79 (52.3%)
Race, n{%)

Caucasian 120 (195%)

African American 24 (15.9%)

Hispanic 5(3.3%)

Asian 1(0.7%)

Others 1(0.7%)
Literacy per REALM

REALM scores, mean % SD 630+459

REALMscores, median (range) 65 (25 -66)
Literacy Group n(%) .4

Normal (REALM=60) 126 (83.4%)

Low (REALM<60) 24 (15.9%)
Experience of Inhaler Usage, n(%)

Naive 112 (714.2%)

Experienced 39 (25:8%)
Categories per Multiple Factors, n(%)

Adults, Naive, Normal Literacy 86 (57.0%)

Adults, Naive, Low Literacy 14 (93%)

Adults, Experienced, Normal Literacy 27 (17.9%)

Adults, Experienced, Low Literacy 5(3.3%)

Teens 19 (12.6%)

Source: The Applicant’s table, pg 37 of 80 in the HF G3 study report.
A One participant (PID= ®® had no REALM score recorded).

3.5.5 Results

The Applicant conducted analyses using the Risk-based evaluation dataset and defined the
acceptable rate (for CBTs) as the proportion of Complete and Complete with Issues responses
among all the responses. The results from the Applicant’s analyses are in Table 21. From the

results, all ARs and their lower limits of 95% exact confidence intervals were above 85% for all
CBTs/ALHFQs.
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Table 21: Primary findings from the human factor study

# of Coodli=il o 95% cl;:tl.':;:nlt-:l:l I:t?efrval, %
CBT/ALHFQ Pat_ig;a*nts Acceptable | Exact Normal
: ] c ¢ |Ne Rate, % Method ~85%7 Approximation
Critical Behavioral Tasks (CBT)
Task 1 First Use 151 105 | 38 8 94 7% 89.8% ! 91.1%
Task 2 Cleaning 151 91 | 56 4 97 4% 93 4% ! 94 8%
Task 3 Roufine Use 151 128 | 21 | 2 98.7% 95.3% ¥ 96.9%
Additional Labeling Human Factor Questions (ALHFQ)
Question-4 Dose Indicator 151 149 - 2 98.7% 95.3% v 96.9%
Question-5 Dropped Device 151 147 - 4 97 4% 934% v 94 8%
Question-6 Hold Inhaler Properly 151 151 - 0 100.0% 97 6% \ 100.0%
All Tasks/Questions 191 97.8% 94.1% v 95.7%

*T EP: Task-Evaluable Population; C: Completed (for CBT 1-3) or Correct (for ALHFQ 4-6);
CT: Complete with Issues (for CBT 1-3); NC: Not Completed (for CBT 1-3) or Not Correct (for ALHFQ 4-6).

Source: The Applicant’s table, page 4 of 80 in the HF G3 study report.

For comparison purpose, the reviewer conducted additional analyses using both the Risk-based
evaluation dataset and the original dataset, using both the applicant’s and the DMEPA’s definition
of acceptable rate. DMEPA defines the CBT acceptable rate as the proportion of only Complete
responses among all the responses. The results are listed in Table 22.

By using the original dataset and the Applicant’s definition of acceptable rate, the acceptable rate
for Task 1 First use was estimated as 91% with 95% confidence intervals as (85%, 95%). By using
the DMEPA’s definition of acceptable rate for CBTs and only count Complete responses as
acceptable, the acceptable rate for Task 1 First use was estimated as 70 % with 95% confidence
intervals as (62%, 77%), the acceptable rate for Task 2 Cleaning was estimated as 60% with 95%
confidence intervals as (52%, 68%) and the acceptable rate for Task 3 Routine use was estimated
as 85% with 95% confidence intervals as (78%, 90%).

The acceptable rates for the three ALHFQ remained the same.
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3.5.6 Findings in Subgroup Analyses

The subgroup primary and secondary endpoints analyses were performed based on TEP per
following categorical variables:

e Age group: Adult vs teen;

Gender;

Race;

Literacy level: normal or low;

Experience of use MDI inhaler: naive (never used) or experienced;

The total time taken by the participant used to read E004 Labeling; and,
Participant categories.

The following section presents the literacy level subgroup analyses, and the Appendix 5.4
includes the results for other subgroup analyses.

3.5.6.1 Literacy level

The Applicant’s results for ARs and their 95% LCI for the two literacy levels (Normal literacy and
Low literacy) are summarized in Table 23. For normal literacy subgroup (n=126) subgroup, the
ARs and their 95% LCIs for all 6 Tasks/Questions were above 85%. For low literacy subgroup
(n=24), the ARs for 5 of 6 Task/Question were higher than 85%; however, the 95% LClIs of ARs for
5 of 6 Tasks/Questions were lower than 85%.

The reviewer applied Fisher’s exact test to compare the ARs between the normal vs and low

literacy subgroups. There was significant difference between normal and low literacy groups for
CBT Task 1, Task 3, ALHFQ Question 4 and Question 5.
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Table 23: Subgroup Analysis for CBTs and ALHFQs by Literacy Level

Global Results Lower Limit of 95%
ff Of Acceptable Rate confidence Interval, %
CBT/ALHFQ Participants
TP | L DIND | aswn | Bract | gseo
Method
Normal Literacy
Task 1 First Use 126 92 | 30 4 | 96.8% v 92.1% \
Task 2 Cleaning 126 78 | 46 2 | 98.4% y 94 4% v
Task 3 Routine Use 126 111 ] 15 0 | 100.0% y 97.1% v
Question-4 Dose Indicator 126 126 | - 0 |100.0% y 97 1% v
Question-5 Dropped Device 126 124 | - 2 | 984% y 94 4% y
Question-6 Hold Inhaler Properly 126 126 - 0 | 100.0% v 97 1% V
All Task/Question-1 to 6 98.9% ] 95.4% V
Low Literacy
Task 1 FirstUse 24 12 8 4 | 833% X 62.6% X
Task 2 Cleaning 24 13 9 2 91.7% v 73.0% X
Task 3 Routine Use 24 16 6 2 91.7% v 73.0% X
Question-4 Dose Indicator 24 22 - 2 91.7% v 73.0% X
Question-5 Dropped Device 24 22 - 2 91.7% v 73.0% X
Question-6 Hold Inhaler Properly 24 24 - 0 |1000% y 85.8% v
All Task/Question-1 to 6 91.7% v 73.4% X

Source: The Applicant’s table, page 58 of 80 in the HF G3 study report.

4 SUMMARY AND CONCLUSIONS

4.1 Statistical Issues

This application includes results from three LCS and one HFS.
Label Comprehension Studies

The three LCS evaluated whether consumers could understand the information on the proposed
DFL and PL

Overall, the three label comprehension studies enrolled more than four hundred subjects, who
were 16 years of age or older, from multiple retail sites. The studies used an iterative study design
in which initial testing in the first LCS, LCS IV, led to modifications to the DFL and PI. The modified
statements were tested in the second LCS, LCS V. In a similar fashion, labeling was refined prior to
the start of the sixth LCS, LCS VI, to improve upon any items where consumers did not
demonstrate adequate comprehension.

The first label comprehension study LCS IV focused on evaluating instructions for washing,
priming, re-priming and using the device. In this study, comprehension rates were significantly
higher than 85% for all communication messages, excluding the one for “priming the inhaler when
wet or not used for 2 days”. The label was revised by Applicant based on the results of LCS IV.
Then, the second label comprehension study, LCS V, tested the objective not met in LCS IV, along
with other messages on priming. Comprehension rates significantly exceeded 85% for the
instruction of “prime before first use and place finger on center of dose indicator” but not “priming
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the inhaler when wet or not used for 2 days” Thus, the Applicant further revised the label and re-
tested this latter message in LCS VI. This communication objective was finally met in LCS VI with
comprehension rate significantly above 85%. Results on all communication objectives in the
studies were they were met are in Table 24.

Table 24: Summary Results of Communication Objectives and Rates in LCS IV, LCS V and LCS

VI
Communication Comprehension
Objectives LCS #/Question # and Text Rates (95% CI)
95%

Wash the mouthpiece daily if
used

LCS IV/Q#6: According to the package insert, how often
should the mouthpiece be washed?

(93%, 97%)

Place finger(s) on center of
dose indicator

LCS IV/Q#5 and LCS V/Q#2: Mike needs to take an
inhalation to treat his asthma attack. To properly take
an inhalation or puff, where should he place his finger?

LCS IV 89%
(86%, 92%)

LCS V 91% (88%,

949%)

Instructions for removing the
canister for cleaning
mouthpiece

LCS IV/Q#7: Susie needs to wash her inhaler. What is
the first step she must take?

96%
(93%, 97%)

Children under 12 years of age:
do not use

LCS IV/Q#1: Meghan has a 6-year old son who has
asthma. What, if anything, does the insert say about
giving this medicine to her son?

97%
(95%, 98%)

Do not use more than 8
inhalations in 24 hours

LCS IV/Q#2: Bill has taken 8 inhalations of ®®
(1 today, but is still having asthma symptoms. Is it
okay for him to use more Primatene® today?

92%
(89%, 94%)

See your doctor if you have
more than 2 asthma attacks in a
week

LCS IV/Q#3: Camille has had 4 asthma attacks in one
week. According to the insert, what should Camille do?

98%
(96%, 99%)

Prime before first use

LCS V/Q#1: Brenda just purchased @
What does she need to do to get a new inhaler ready
for use?

88% (85%, 91%)

Prime the inhaler again if it is
wet

LCS VI/Q# 1: John cannot let his inhaler dry overnight
and must use it when it is still wet. What does the
package insert say John should do if he needs to use it
when it is still wet?

929% (89%, 94%)

Prime the inhaler again if it is
not used for 2 days

LCS VI/ Q#2: Sally has not used her inhaler for more
than two days. What does she need to do to the inhaler
before using it again?

90% (87%, 92%)

Source: The reviewer’s Table from individual study results reported in Table 6, Table 12 and Table 17 of this review.
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The subgroup analyses in the LCS studies found the following: 1. Age, inhaler use experience and
asthma history did not greatly impact comprehension rate; 2. Health literacy impacted
comprehension. Comprehension rates were lower for subjects with lower health literacy, prior
inhaler experience or asthma history.

The lower bound of 95% confidence intervals for the comprehension level still fell below the 85%
threshold in low literacy subjects for the following evaluation objectives:

1. Prime before first use (LCS IV);

2. Place fingers on center of dose indicator (LCS V);

3. Do not use more than 8 inhalations in 24 hours (LCS IV);

4. If you drop your inhaler, do not rely on the dose indicator. Keep track of the number of
sprays you take (LCS IV);

5. Prime the inhaler if wet or not used for 2 days (LCS VI).

Human Factor Study

After the Applicant determined that the label comprehension studies showed an adequate
consumer understanding of the labeling, the Applicant conducted a consumer behavior human
factor study. In the human factor study, subjects were instructed to actually demonstrate how to
use the product, based upon the labeling. The Applicant carried out the study as a combination of
behavioral, simulated use and label comprehension study. During the study, participants were
asked to perform all the CBTs (1. Initial Priming; 2. Cleaning to prevent clogging; and 3. Routine
use.) required for proper use of the product, and to answer ALHFQs exploring safe use of E004
and supporting labeling (4. How to interpret the dose indicator, 5. Not relying on the dose
indicator if a device has been dropped and 6. Understanding the correct finger position when use).

By using the original dataset and the Applicant’s definition of acceptable rate, all acceptable rates
and their lower limits of 95% exact CI were above 85% for all CBTs/ALHFQs. This definition
included not only performances coded as completed but also performances codes as completed
with issues. By using the DMEPA'’s definition of acceptable rate for CBTs and only count Complete
responses as acceptable, the acceptable rate for Task 1 First use was estimated as 70 % with 95%
confidence intervals as (62%, 77%), the acceptable rate for Task 2 Cleaning was estimated as 60%
with 95% confidence intervals as (52%, 68%) and the acceptable rate for Task 3 Routine use was
estimated as 85% with 95% confidence intervals as (78%, 90%).

The subgroup analyses found the following 1. Demographic characteristics of age, gender and race
did not impact comprehension; and 2. (i) a reading time of E004 IFU, (ii) literacy level, and (iii)
prior inhaler experience impacted comprehension rates with lower comprehension rates for
subgroup with short reading time, low literacy level or prior inhaler experience.

The comprehension objectives on “Prime the inhaler again if it is wet” and “Prime the inhaler
again if not used in 2 days” were tested in all three Label comprehension studies. The thresholds
of 85% comprehension level for these objectives were not met in LCS IV, LCS V but were met in
LCS VI. Thus, based on the label comprehension studies, this is a challenging instruction for
potential users to comprehend in the DFL and PI. However, instructions on using the inhaler if wet
or not used in 2 days is not explained well in the proposed IFU ((see Appendices 5.7 and 5.8))
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tested in the HFS. The reviewer believes that the additional instructions should be included in the
final IFU so that the potential consumers can safely use the product.

4.2 Conclusions and Recommendations

The reviewer was able to reproduce the results provided by the Applicant. Subjects met the
performance threshold of 85%, proposed by the Applicant for all the tasks related to priming,
cleaning and routine use and all the label comprehension questions on dose indicator, dropped
device and holding inhaler properly. The instructions on “Prime the inhaler again if it is wet or not
used in 2 days” is an important information for correct use and should be added to the proposed
IFU.

It is worth noting that the artificial nature of testing environment may have influenced the
performance of subjects in the human factor study. The lack of data from an actual use study gives
us no way to determine the consumer’s performance in a less artificial setting.
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5 APPENDICES
5.1 Additional Subgroup Analyses Results in Label Comprehension Study IV

5.1.1 Age
The results for age subgroup analyses, using categories suggested by Barbara, are in Table 25.

The reviewer applied Mantel-Haenszel test to compare the comprehension levels between the
four age subgroups. There was no significant difference between different age groups for the
primary endpoints #5, #6 but not for the others.
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5.1.2 Experience with Primist

The results for Primist use subgroup analyses are in Table 26.The comprehension rate for each of
the primary and secondary communication endpoints were up to 7% lower in the small Primist
user subgroup (36 participant) compared to the large non-user subgroup (469 participants).
Nevertheless, none of these differences were statistically significant using Fisher’s exact test,

Table 26: Results for Primist use subgroup analyses - LCS IV

Users Non-Users
(95% CI) (95%CI)
N=36 N=469 p-value
Primary Endpoints
1.Wash the #6: According to the package
mouthpiece daily if insert, how often should the | 94% 95 %
used mouthpiece be washed? (81%, 99%) (93%, 97%) 0.6963
3 Prime the inhaler #8: John cannot let his inhaler dry
again if it is wet, overnight and must use it when it
dropped, or not used is wet. What does the package | 81% 88%
for 2 days insert say John should do? (64%, 92%) (85%, 91%) 0.1857
Question 4: You must prime the
inhaler before you first use it
When else do you have to prime | 78% 83%
the inhaler again? (61%, 90%) (79%, 86%) 0.4922
#5: Mike needs to take an
inhalation to treat his asthma
4. Place finger(s) on attack. To properly take an
center of dose inhalation or puff, where should | 94% 89%
indicator he place his finger? (81%, 99%) (86%, 92%) 0.4086
5. Instructions for
removing the #7: Susie needs to wash her
canister for cleaning inhaler. What is the first step she | 100% 95%
mouthpiece must take? (90%, 100%) (93%, 97%) 0.3907
#1: Meghan has a 6-year old son
who has asthma. What, if
6. Children under 12 anything, does the insert say
years of age: do not about giving this medicine to her | 94% 97%
use son? (81%, 99%) (95%, 98%) 0.3453
#2: Bill has taken 8 inhalations of
®@ roday, but is still
7. Do not use more having asthma symptoms. Is it
than 8 inhalations in okay for him to wuse more | 94% 91%
24 hours Primatene® today? (81%, 99%) (89%, 94%) 0.7573
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Users
(95% CI)
N=36

Non-Users
(95%CI)
N=469

p-value

8. See your doctor if
you have more than 2
asthma attacks in a
week

#3: Camille has had 4 asthma
attacks in one week. According to
the insert, what should Camille
do?

100%
(90%, 100%)

98%
(96%, 99%)

1.0000

Secondary Endpoints

1. If you drop your
inhaler, do not rely
on the dose indicator.
Keep track of the
number of sprays you
take

#9: Based on the package insert,
what should you do if you drop
your inhaler?

949
(81%, 99%)

949
(92%, 96%)

1.0000

Source: The reviewer’s table.

* p-values<0.05.

5.1.3 History of asthma

The results for asthma history subgroup analyses are in Table 27. The comprehension rates for
each of the primary and secondary communication endpoints were up to 7% lower among asthma
sufferers (70 participants) compared to the non-asthma sufferers subgroup (436 subgroup).
Nevertheless, none of these differences was statistically significant (Fisher’s exact test).

Table 27: Results for asthma history subgroup analyses - LCS IV

Asthma Non-Asthma
Suffers Suffers
(95% CI) (95%CI)
N=70 N=436 p-value
Primary Endpoints
1.Wash the #6: According to the package | 94% 95%,
mouthpiece daily if insert, how often should the 0.7651
used mouthpiece be washed? (86%, 98%) (93%, 97%)
3 Prime the inhaler #8:John cannot let his inhaler dry
again if it is wet, overnight and must use it when it 84% 88% 0.3297
dropped, or not used is wet. What does the package | (749, 929, (85%, 91%) '
for 2 days insert say John should do?
. i i 80% 83%
#4: You must prime the inhaler 0.5017

before you first use it. When else
do you have to prime the inhaler

(69%, 89%)

(79%, 86%)
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Asthma Non-Asthma
Suffers Suffers
(95% CI) (95%CI)
N=70 N=436 p-value
again?
#5: Mike needs to take an
inhalation to treat his asthma | g3o4 90%
4. Place finger(s) on attack. To properly take an 0.0918
center of dose inhalation or puff, where should (72%, 91%) (87%, 93%)
indicator he place his finger?
5. Instructions for
removing the #7: Susie needs to wash her | 96% 96% 1.0000
canister for cleaning inhaler. What is the first step she (88%, 99%) (93%, 97%) .
mouthpiece must take?
#1: Meghan has a 6-year old son
_ who . has asthma. .What, if | 9794 97%
6. Children under 12 anything, does the insert say 1.0000
years of age: do not about giving this medicine to her (90%, 100%) (94%, 98%)
use son?
#2: Bill has taken 8 inhalations of
: & @ today, but is Sti_ll 86% 939,
7. Do not use more having asthma symptoms. Is it 0.0612
than 8 inhalations in okay for him to use more (75%, 93%) (90%, 95%)
24 hours Primatene® today?
8. See your doctor if #3: Camille has had 4 asthma
you have more than 2 attacks in one week. According to 97% 98% 0.6355
asthma attacks in a the insert, what should Camille | (909, 100%) (96%, 99%) ’
week do?
Secondary Endpoints
1. If you drop your
inhaler, do not rely F
ST 93% 95%
on the dose indicator. 0.5703

Keep track of the
number of sprays you
take

#9: Based on the package insert,
what should you do if you drop
your inhaler?

(84%, 98%)

(92%, 97%)

Source: The reviewer's table.

* p-values<0.05.

5.2 Additional Subgroup Analyses Results in Label Comprehension Study V
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5.2.1 Age

The results for age subgroup analyses are in Table 28.

The reviewer applied Mantel-Haenszel test to compare the comprehension levels between the
four age subgroups. There was no significant difference between different age groups for all the
primary endpoints.
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5.2.2 Experience with Primist

The results for literacy level subgroup analyses are in Table 29. Comprehension rates were up to
13% lower in the previous experience of using Primist group (25 participants) compared to non-
user group (467 participants).

However, none of the differences was statistically significant using Fisher’s exact test.

Table 29: Results for Primist use subgroup analyses - LCSV

Users Non-Users
(95% CI) (95%CI)
N=25 N=467 p-value
Primary Endpoints
#1: Brenda just purchased
®@ What does she
1. Prime before first need to do to get a new inhaler 76% 89%
use ready for use? (55%,91%) (86%, 92%) 0.101
#2: Mike needs to take an
inhalation to treat his asthma
2. Place finger on attack. To properly take an
center of dose inhalation or puff where should 80% 92%
indicator he place his finger? (59%,93%) (89%,94%)  0.057
#3: John cannot let his inhaler dry
overnight and must use it when it
3. Prime the inhaler is wet. What does the package 76% 86%
again if it is wet insert say John should do? (55%,91%) (83%, 89%) 0.2356
#4: Sally has not used her inhaler
4. Prime the inhaler for more than two days. What
again if it is not used does she need to do to the inhaler 80% 83%
for 2 days before using it again? (59%,93%) (79%, 86%) 0.5964

Source: The reviewer’s table.

* p-values<0.05.

5.2.3 History of asthma

The results for asthma history subgroup analyses are in Table 30. The comprehension rates were
up to 8% lower in asthma sufferers compared to the non-asthma sufferers group.

However, only comprehension rates of endpoint #2 were statistically significant between the two
groups.

Table 30: Results for asthma history subgroup analyses - LCSV

Asthma Non-Asthma

Suffers Suffers

(95% CI) (95%CI)

N=87 N=405 p-value
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Asthma Non-Asthma
Suffers Suffers
(95% CI) (95%CI)
N=87 N=405 p-value
Primary Endpoints
#1: Brenda just purchased
(b) (4)
_ _ What do_es she 84% 89%
1. Prime before first need to do to get a new inhaler
use ready for use? (74%, 91%) (86%, 92%) 0.1982
#2: Mike needs to take an
inhalation to treat his asthma
2. Place finger on f:lttack.- To properly take an 85% 93%
center of dose inhalation or puff where should
indicator he place his finger? (76%, 92%) (90%, 95%) 0.0345*
#3: John cannot let his inhaler dry
. _ 9vern1ght and must use it when it 79% 87%
3. Prime the inhaler is wet. What does the package
again if it is wet insert say John should do? (69%, 87%) (83%, 90%) 0.0909
#4: Sally has not used her inhaler
4. Prime the inhaler for more than two days. What 849% 83%
again if it is not used does she need to do to the inhaler 0 0
for 2 days before using it again? (74%, 91%) (79%, 86%) 0.876

Source: The reviewer’s table.

* p-values<0.05.

5.3 Additional Subgroup Analyses Results in Label Comprehension Study VI

5.3.1 Age

The results for age subgroup analyses are in Table 31.

The Mantel-Haenszel shows no significant difference between different age groups for all the

primary endpoints.

Reference ID: 4023859
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5.3.2 Experience with Primist use

The results for Primist use experience are in Table 32. Comprehension rates were lower (by 2%
for one question and 6% in another question) for Primist users (31 participants) compared to
non-user group (454 participants).

This difference was not statistically significant (Fisher’s exact test)

Table 32: Results for Primist use subgroup analyses - LCS VI

Users Non-Users
(95% CI) (95%CI)
N=31 N=454 p-value
Primary Endpoints
#1: John cannot let his inhaler dry
overnight and must use it when it
is wet. What does the package
1. Prime the inhaler insert say John should do if he | 90% 92%
again if it is wet needs to use it when it is still wet? | (74%, 98%) (89%, 94%) 0.7337
#2: Sally has not used her inhaler
2. Prime the inhaler for more than two days. What
again if it is not used does she need to do to the inhaler | 84% 90%
for 2 days before using it again? (66%, 95%) (87%, 93%) 0.3523

Source: The reviewer’s table.

* p-values<0.05.

5.3.3 History of asthma
The results for the asthma history subgroup analyses are in Table 33. The comprehension levels
for each of the primary communication endpoints among asthma suffers were similar to the non-

asthma suffers group (within 1%).
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Table 33: Results for asthma history subgroup analyses - LCS VI

Non-Asthma
Asthma Suffers Suffers
(95% CI) (95%CI)
N=84 N=401 p-value
Primary Endpoints
#1: John cannot let his inhaler dry
overnight and must use it when it
. _ is wet. What does the pac.kage 93% 92%
1. Prime the inhaler insert say John should do if he
again if it is wet needs to use it when it is still wet? | (85%, 97%) (88%, 94%) 0.8289
#2: Sally has not used her inhaler
2. Prime the inhaler for more than two days. What 899% 90%
again if it is not used does she need to do to the inhaler 0 0
for 2 days before using it again? (81%, 95%) (86%, 93%) 0.8452

Source: The reviewer’s table.

* p-values<0.05.

5.4 Additional Subgroup Analyses Results in Human Factor Study G3

5.4.1 Age

The results for ARs and their 95% LCI for the two age groups (Adult and Teen) are summarized in

Table 34.
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Table 34: Subgroup Analysis for CBTs and ALHFQs by Age Groups - HF study

oL Lower Limit of 95%
CETIALHFQ Part'#lci[:ants ol Acceptable Rate confidence Interval, %
Exact
(TEP") % >85%7 Method =85%?
Adults
Task 1 FrstUse 132 91 | 34 | 7 94 7% \l' 89.4% v
Task 2 Cleaning 132 81 |49 | 2 98 5% V 94 6% v
Task 3 Routine Use 132 110 | 21 1 99.2% \ 95.9% v
Question-4 Dose Indicator 132 130 - | 2 | 985% \l' 94 6% ]
Question-5 Dropped Device 132 128 - | 4 | 97.0% \ 92 4% v
Question-6 Hold Inhaler Properly 132 132 - 0 100.0% A 97.2% ]
All Task/Question-1 to 6 98.0% \ 94.0% v
Teens
Task 1 FrstUse 19 14 | 4 1 94 7% \l' 74.0% X
Task 2 Cleaning 19 10| 7 2 895% \ 66.9% X
Task 3 Routine Use 19 18 | 0 1 94 7% \l' 74.0% X
Question-4 Dose Indicator 19 19 - 0 100.0% \l' 824% X
Cuestion-5 Dropped Device 19 19 - 0 100.0% \l' 82.4% X
Question-6 Hold Inhaler Properly 19 19 - 0 100.0% \ 824% X
All Task/Question-1 to 6 96.5% A 77.0% X

Source: The Applicant’s table, page 54 of 80 in the HF G3 study report.

5.4.2 Gender

The results for ARs and their 95% LCI for the gender groups were summarized in Table 35. The
ARs and their 95% LCIs for 5 of 6 Tasks/Questions in male subgroup were above 85%, except the
LCI for Task-1 was 79.3%. The ARs and their 95% LClIs for all 6 Tasks/Questions in female
subgroup were above 85%.
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Table 35: Subgroup Analysis for CBTs and ALHFQs by Gender - HF study

Bl sl Lower Limit of 95%
CBT/ALHFQ Partfc;farm Acceptable Rate | Sonfidence Interval, %
) L™ % | esue ME:;‘; >85%2
Males
Task 1 FirstUse T2 43 | 21 8 86.9% v 79.3% X
Task 2 Cleaning T2 42 | 27 3 95 8% v a88.3% v
Task 3 Routine Use T2 60 | 11 1 98 6% ] 92 5% v
Question-4 Dose Indicator 72 70 - 2 97 2% v 90.3% \
Question-5 Dropped Device 72 69 - 3 95 8% ] 86.3% v
Question-6 Hold Inhaler Properly 72 72| - | 0 | 1000% v 95 0% V
All Task/Question-1to 6 96.1% ] 89.0% v
Females
Task 1 FirstUse 79 62 | 17 0 100.0% ] 95 4% v
Task 2 Cleaning 79 49 | 29 1 98 7% ] 932% v
Task 3 Routine Use 79 68 | 10 1 98 7% | 932% )
Question-4 Dose Indicator 79 79 - 0 | 1000% ] 954% v
Question-5 Dropped Device 79 73 - 1 96 7% ] 932% v
Question-6 Hold Inhaler Properly 79 79| - | 0 | 100.0% v 95 4% V
All Task/Question-1 to 6 99.4% v 94.3% \

Source: the Applicant’s table, page 55 of 80 in the HF G3 study report.

5.4.3 Race

The results for ARs and their 95% LCI for the three race groups (White, African-America and
Others) were summarized in Table 36. For white (Caucasian, n=120) subgroup, the ARs and their
95% LCIs for all 6 Tasks/Questions were above 85%. For African-American (n=24) subgroup The
ARs for 5 of 6 Task/Question were higher than 85%; however, the 95% LCls of ARs for 5 of 6
Tasks/Questions were lower than 85%. For other race subgroup (n=7), the ARs were higher than
85%; however, the 95% LCIs of ARs were lower than 85% due to the small sample size.
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Table 36: Subgroup Analysis for CBTs and ALHFQs by Race - HF study

R —— Lower Limit of 95%
CBT/ALHFQ Part'#lc;::nnts Acceptable Rate | confidence fnterval, %
Lo IR e el P ME:;]':; >85%2
White (Caucasian)
Task 1 FirstUse 120 88 29 3 97 5% N 92.9% \l'
Task 2 Cleaning 120 70 | 47 3 97 5% N 92 9% \
Task 3 Routine Use 120 105 | 15 0 100.0% N 97.0% \l'
Question-4 Dose Indicator 120 120 - 0 100.0% N 97 0% \
Question-5 Dropped Device 120 118 - 2 98.3% N 94 1% \
CQuestion-6 Hold Inhaler Properly 120 120 - 0 100.0% N 97 .0% A
All Task/Question-1 to 6 98.9% v 95.1% v
African-American
Task 1FirstUse 24 13 6 5 79.2% X 57 9% X
Task 2 Cleaning 24 15 8 1 958% N 78.9% X
Task 3 Routine Use 24 17 5 2 91 7% N 73.0% X
Question-4 Dose Indicator 24 22 - 2 91 7% \ 73.0% X
Cuestion-5 Dropped Device 24 22 - 2 91.7% N 73.0% X
Question-6 Hold Inhaler Properly 24 24 - 0 100.0% N 858% \
All Task/Question-1 to 6 91.7% v 73.6% X
Others
Task 1 FirstUse 7 4 3 0 100.0% N 59.0% X
Task 2 Cleaning 7 6 1 0 100.0% N 59.0% X
Task 3 Routine Use 7 6 1 0 100.0% N 59.0% X
Cuestion-4 Dose Indicator 7 T - 0 100.0% N 59.0% X
Question-5 Dropped Device 7 T - 0 100.0% N 59.0% X
Cuestion-6 Hold Inhaler Properly 7 T - 0 100.0% N 59.0% X
All Task/Question-1 to 6 100.0% { 59.0% X

Source: The Applicant’s table, page 56 of 80 in the HF G3 study report.

5.4.4 Experience of use MDI inhaler

The results for ARs and their 95% LCI for the prior inhaler experience (Naive and Experienced)
were summarized in Table 37. For inhaler naive subgroup (n=112), the ARs and their 95% LClIs
for all 6 Tasks/Questions were above 85%. For experienced subgroup (n=39), the ARs for all 6
Task/Question were higher than 85%; however, the 95% LCIs of ARs for 4 of 6 Tasks/Questions
were lower than 85%.
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Table 37: Subgroup Analysis for CBTs and ALHFQs by Prior Inhaler Experience - HF study

e Lower Limit of 95%
CBT/ALHFQ Part?c?::fams Acceptable Rate | confidence Interval, %
() L™ % [>ee ME:tah‘;‘d > 85%2
Inhaler Naive
Task 1 First Use 112 a0 29 3 97 3% ] 92 4% v
Task 2 Cleaning 112 65 45 2 982% v 937% v
Task 3 Routine Use 112 96 | 15 1 99.1% ] 95.1% v
Question-4 Dose Indicator 112 M2 | - 0 | 100.0% | 96.8% |l
Question-5 Dropped Device 12 111 - 1 99.1% v 95.1% v
CQuestion-6 Hold Inhaler Properly 12 112 - 0 100.0% ] 96.8% v
All Task/Question-1 to 6 99.0% ] 95.0% v
BExperienced
Task 1 First Use 39 25 9 5 87 2% ] T26%
Task 2 Cleaning 39 26 11 2 94 9% v 82.7%
Task 3 Routine Use 39 32 [ 1 97 4% v 86.5% v
Cuestion-4 Dose Indicator 39 37 - 2 94 9% ] 82.7% X
Question-5 Dropped Device 39 36 - 3 92.3% v 79.1% X
Question-6 Hold Inhaler Properly 39 39 - 0 | 100.0% ] 91.0% v
All Task/Question-1 to 6 94.4% ] 82.4% X

Source: The Applicant’s table, page 59 of 80 in the HF G3 study report.

5.4.5 The total time taken by the participant used to read E004 IFU

The results for ARs and their 95% LCI for the two labelling reading time categories (=1 minute and
<1 minute) were summarized in Table 38. For the subgroup who spent 1 minute or more (n=145),
the ARs and their 95% LClIs for all 6 Tasks/Questions were above 85%. For the subgroup who
spent less than 1 minute (n=6), the ARs and 3 of 6 Tasks or Questions were less 85%.
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Table 38: Subgroup Analysis for CBTs and ALHFQs by IFU Reading Time - HF study

Gobal Resuits Lower Limit of 95%
CBT/ALHFQ Parut?:ants Acceptable Rate | confidence interval %
@) C TN s | Bect | g
Method ’
Total Reading Time = 1 minute
Task 1 FirstUse 145 104 | 36 5 96.6% \l' 92.1% \l'
Task 2 Cleaning 145 80 | 51 4 97 2% \ 93.1% \
Task 3 Routine Use 145 122 | 21 2 98.6% \l' 95.1% \l'
Question-4 Dose Indicator 145 144 | - 1 99.3% \ 96 2% \
Question-5 Dropped Device 145 142 | - 3| 979% \ 94 1% \
Question-6 Hold Inhaler Properly 145 145 - 0 100.0% A 97 5% A
All Task/Question-1 to 6 98.3% v 94 7% v
Total Reading Time: < 1 minute

Task 1 First Use 6 1 2 3 50.0% X 11.8% X
Task 2 Cleaning 6 1 5 0 100.0% A 54.1% X
Task 3 Routine Use 6 6 0 0 100.0% \ 54 1% X
Question-4 Dose Indicator 6 5 - 1 83.3% X 359% X
Question-5 Dropped Device 6 5 - 1 83.3% X 359% X
Question-6 Hold Inhaler Properly 6 6 - 0 100.0% \ 54 1% X
All Task/Question-1 to 6 86.1% v 41.0% X

Source: The Applicant’s table, page 61 of 80 in the HF G3 study report.

5.4.6 Participant Categories

The results for ARs and their 95% LCI for the 5 participant categories (Adult, naive and normal
literacy; Adult, experienced and normal literacy; Adult, naive and low literacy; Adult, experienced
and low literacy; and Teen) were summarized in Table 39.

For the “Adults, naive, normal literacy” subgroup (n=86), the ARs and their 95% LCIs for all 6
Tasks/Questions were above 85%. For the “Adults, experienced, normal literacy” subgroup
(n=27), the ARs for all 6 Tasks/Questions were above 85%, and 3 of 6 LCI for ARs were lower than
85%. For the “Adults, naive, low literacy” subgroup (n=14), the ARs for all 6 Tasks/Questions were
above 85%, and all of 6 LCI for ARs were lower than 85%. For the “Adults, experienced, low
literacy” subgroup (n=5), the ARs for 2 of 6 Tasks/Questions were above 85%, and all of 6 LCI for
ARs were lower than 85%. For “teens” subgroup (n=19), the ARs for all 6 Tasks/Questions were
above 85%, but none of the 6 LCI for ARs were above 85%.
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Table 39: Subgroup Analysis for CBTs and ALHFQs by Multiple Factors - HF study

sor Global Results Lower Limit of 5%
CET/ALHFG Participants | | | Acceptable Rate | confence Interval, %
Lza % |- asu2 ::;‘:‘d > B5%2
Adults, Maive, Normal Literacy
Task 1 First Use 26 a3 2 1 B B% | 037% K
Task 2 Cleaning 26 40 a7 [} 100.0% ] 05 8% K
Task 3 Routing Use 26 75 11 0 | 100.0% [ 05.8% v
Question-4 Dose Indicator 26 26 [i 100.0% | 05 8% K
Question-5 Dropped Device 26 25 1 0B E% [l 03T% K
Question-5 Hold Inhaler Properiy 26 26 0 100.0% El 05.8% B
All Task/Question-1 to & W E% [ 95.1% K]
Adults, Experienced, Normal Literacy
Task 1 First Use 27 20 5 2 928% [ T57% %
Task 2 Cleaning 7 21 [ 1 06.3% | B1.0% x
Task 3 Routine Use 7 23 ] 0 | 1000% [ B7.2% Pl
Question-4 Dose Indicator 27 27 o | 1000% [ B7.2% K]
Question-5 Dropped Device 7 26 1 BE3% [ B1.0% x
Ques fion-5 Hold Inhaler Properiy 27 27 1] 100.0% [ BT 2% A
All Task/Question-1 to & 97.5% [ 83.2% %
Adults, Maive, Low Literacy
Task 1 First Use 14 7 [ 2 BET% | 57 2% x
Task 2 Cleaning 14 T [ 1 928% [ 68.1% %
Task 2 Routine Use 14 10 4 1] 100.0% El TE.B% x
Question-4 Dose Indicator 14 14 - [i 100.0% [ TR% %
Question-5 Dropped Device 14 14 il 100.0% b TEE% x
Quesfion-§ Hold inhaler Propery 14 14 [i 100.0% [ TR% %
All TaskiQuestion-1 to & 96.4% o T18% X
Adults, Experienced, Low Literacy
Task 1 First Use 5 1 2 2 a0.0% X 14.7% x
Task 2 Cleaning [ 4 1 1 100.0% ] 47 B% x
Task 2 Routine Use 5 2 2 1 800% X 204% X
Question-4 Dose Indicator 5 3 2 &0.0% X 14.7% 4
Question-5 Dropped Device 5 3 2 a0.0% X 14.7% x
Question-8 Hold Inhaler Properiy [ 5 il 100.0% ] 47 B% x
Al Task/GQuestion-1 to & T6.7% X 28.0% X
Teens
Task 1 First Use 10 14 4 1 247% [ T40% %
Task 2 Cleaning 10 10 7 2 B0 5% | 68.0% x
Task 2 Routine Use 1B 1B 1] 1 24 7% ] T4.0% 4
Question-4 Dose Indicator 10 10 [i 100.0% | B2 4% x
‘Question-5 Dropped Device 18 18 1] 100.0% [l B24% x
Question- Hold inhaler Properiy 10 10 0 | 1000% | B2 4% x
All Task/Question-1 to & 96.5% [ T7.0% x

Source: The Applicant’s table, page 62 of 80 in the HF G3 study report.
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1. Introduction and Background

This submission contains a meeting request and briefing document for a meeting held
with the sponsor on 10/1/14. A complete response letter was issues by the Agency for
this NDA on 5/22/14. This meeting was a type A meeting to discuss steps to be taken for

the approval of NDA 208920.

The complete response letter stated that to address the clinical deficiencies the sponsor

would need

e to revise the labeling to optimize comprehension and to assess the revised labeling
with a label comprehension study,

e to conduct a behavioral (human factors) study with the revised labeling using the
actual product to assess consumers’ ability to use epinephrine HFA inhalation

aerosol, and

e to conduct a randomized, actual use study with the revised labeling and proposed
epinephrine HFA inhalation aerosol to quantify and evaluate complaints or
problems associated with the use of the product and to characterize sources of

user Crror.

This review will focus only on the consumer behavioral studies.

2. Submission Summary

To address the clinical deficiencies outlined in the complete response letter, the sponsor
plans on conducting label comprehension studies, a human factors study and an actual

use study.
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The sponsor has completed two pilot label comprehension studies and a larger label
comprehension study, Study E004-F4 (LCS-4), in approximately 500 subjects. A second
label comprehension study, Study E004-F5 (LCS-5) also in approximately 500 subjects,
is in progress. These studies include the following items:

1. Prime before first use

11. Clean on each day of use

iii. Re-prime when wet

1v. Do not rely on the dose indicator if dropped

V. Instructions on removing the canister for cleaning
vi. Proper reassembly after cleaning

vii.  Press on the center of the dose indicator

viii.  Orientation of product during use and storage.
The sponsor states that subjects performed very well in LCS-4, though the item regarding
re-priming was low. The insert has been modified to chance the position of the
instructions regarding re-priming if wet. LCS-5 will be used to confirm if the improved
labeling is effective.

A pilot behavior study in approximately 12 subjects will be performed prior to a larger
behavioral study, E004-G2, in approximately 150 subjects. The following will be
included as endpoints:

e Understanding of the need to initially prime and subsequently clean the product

e Performance of appropriate cleaning of the device with a sink.

e Understanding of the need to remove the canister in order to clean the product

e Demonstration that consumers can correctly reassemble the product after cleaning

or before use
e Adequate assessment of consumers with low literacy

3. Comments
The following comments are regarding the behavioral studies.

Question 2: The Company will conduct a behavioral (human factors) study with the
revised label using the actual product to assess consumer’s ability to use E004 in an
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OTC setting. Would the Agency agree that the revised E004 insert has addressed the
concerns of the Agency?
We are not able to answer this question without more information about the label
comprehension studies that were conducted.

Preliminary meeting comments were sent to the sponsor on 9/29/14. See meeting
minutes for a summary of the discussion.

No comments need to be sent to the sponsor at this time.
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1 EXECUTIVE SUMMARY

An NDA was submitted for epinephrine inhalation aerosol hydrofluoroalkane (epinephrine-
HFA) dispensed using a metered dose inhaler (MDI). Epinephrine-HFA is a short-acting beta,-
agonist (SABA) bronchodilator used as a quick relief medication for acute bronchospasm. The
proposed indication is for over-the-counter (OTC) use in the temporary relief of mild symptoms
of intermittent asthma, including wheezing, tightness of chest, and shortness of breath. This
statistical review will focus on the consumer studies, specifically the label comprehension and
behavioral studies, submitted in this NDA.

The application contained three label comprehension studies (LCS), conducted to evaluate
whether consumers could understand the information on the proposed Drug Facts Label (DFL)
and package insert (PI). The Applicant was told that the LCS did not need to evaluate all the
elements of the label; it would only need to test items that differed between the labels for the
epinephrine HFA and epinephrine CFC products. After the Applicant determined that the label
comprehension studies showed an adequate consumer understanding of the labeling, a consumer
behavior study was performed, which was included in the application. In the behavioral study,
subjects were instructed to actually demonstrate how to use the product, based upon the labeling.

The label comprehension studies all enrolled more than four hundred subjects, who were 16
years of age or older, from multiple retail sites. The studies used an iterative study design in
which initial testing in the first LCS, LCSI1, led to modifications to the DFL and PI. The
modified statements were tested in the second LCS, LCS2. In addition, changes were made to the
questionnaire wording, where LCS1 responses indicated a question was unclear. In a similar
fashion, labeling was refined prior to the start of the third LCS, LCS3, to improve upon any
items where consumers did not demonstrate adequate comprehension.

The label comprehension studies focused on undercounting of the dose indicator. LCS3 showed
improved subject comprehension over LCS1 and LCS2 for the objective that the dose indicator
reading cannot be trusted if the inhaler is dropped. However, comprehension still fell slightly
below the 85% threshold in normal literacy subjects. In LCS2, subject comprehension for the
communication objectives related to what to do when the dose indicator reaches “0” met the 85%
performance threshold in normal literacy subjects and was not re-tested in LCS3. It should be
noted that the Applicant assessed comprehension relative to the performance threshold of 85%
for only the normal literacy cohort rather than the general population in which this analysis is
typically performed. The general population includes both normal and low literacy subjects.
Assessing performance relative to the threshold in only the normal literacy cohort could
potentially bias the decision toward meeting the threshold because normal literacy subjects
usually have higher comprehension rates than low literacy subjects.

The behavioral study was conducted in 61 subjects (>12 years old) from two sites. This study
assessed consumers’ ability to carry out tasks related to use and maintenance of the MDI: (i)
prime/re-prime the inhaler, (ii) clean the inhaler, (ii1) reassemble the inhaler, (iv) correctly
position the inhaler, and (v) actually deliver a dose following the insert instructions only.
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Subjects did not meet the performance threshold for any of the tasks related to priming, although
the performance for one task almost met the threshold. Performance in the priming task related to
shaking the inhaler fell far below the performance threshold. For the cleaning tasks, subjects met
the performance threshold only for one subtask although performance in another subtask almost
met the threshold. Performance in cleaning tasks related to washing the mouthpiece fell far
below the threshold. For the finger placement task, the performance threshold was also not met.
Finally, for the medicating tasks, the performance threshold was met for almost all of the
subtasks with the exception of the shaking the inhaler subtask where the performance fell far
below the performance threshold.

There are concerns with the ability of subjects to correctly use the product based on the results of
the behavioral study where the performance for tasks related to shaking the inhaler and washing
the mouthpiece fell far below the 85% performance threshold. Shaking the inhaler is a potential
issue because the product is a suspension and lack of shaking could potentially result in dose
variability leading to the administration of higher doses. Washing the mouthpiece properly is an
issue because HFA inhalers are prone to clogging.

The Applicant posits that subjects’ performance in the tasks of shaking the inhaler and washing
the mouthpiece would be expected to improve with continued use and familiarity with the
product. Unfortunately, they provided no evidence for this statement. They also stated that the
artificial nature of testing environment may have influenced the performance. While this may be
true, the lack of data from an actual use study gives us no way to determine the performance in a
less artificial setting.
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2 INTRODUCTION

2.1 Overview

An application was submitted for epinephrine inhalation aerosol hydrofluoroalkane (epinephrine-
HFA) at a dose of 125 mcg/inhalation dispensed using a metered dose inhaler (MDI).
Epinephrine-HFA is a short-acting beta,-agonist (SABA) bronchodilator used as a quick relief
medication for acute bronchospasm. The proposed dosing is one or two inhalations; subjects
should wait at least 4 hours between dosing and should not exceed 8 inhalations in 24 hours. The
proposed indication is for over-the-counter (OTC) use in the temporary relief of mild symptoms
of intermittent asthma, including wheezing, tightness of chest, and shortness of breath.

The active ingredient, epinephrine, is a phenylethylamine in the class of naturally occurring
endogenous hormones and neurotransmitters called catecholamines, which include epinephrine,
norepinephrine, and dopamine. It is a non-selective (both alpha and beta) adrenergic receptor
agonist that results in the physiologic effects of vasoconstriction, increased peripheral vascular
resistance, increased cardiac contractility and heart rate, decreased mediator release, and
bronchodilation.

Epinephrine-HFA MDI is proposed as an alternative to the previously marketed Primatene®
Mist epinephrine MDI, which was removed from the market in 2011 due to the phase out of
ozone-depleting chlorofluorocarbon (CFC) propellants under the Montreal Protocol. Of note, this
product was not removed from the market due to reasons of safety or efficacy.

The product is a standard MDI that comes assembled. In order to use the device, it must first be
shaken and primed. It must also be primed if not used for more than 2 days, if it is still wet after
cleaning, or if it is dropped. In addition, the device must be shaken immediately prior to dosing
because the product is a suspension and settling may occur if the device is not shaken. The
device also requires cleaning by disassembling the device and washing with warm water on a
daily basis.

The epinephrine HFA MDI includes a top mounted dose actuation indicator. This device attaches
to the end of the drug product canister using an adhesive label. The dose indicator mechanically
counts each actuation. The display advances every 10 actuations and is labeled numerically in
increments of 20. When 20 or fewer actuations remain, the display begins to turn red in color.
The red zone continues to fill the display until the counter indexes to zero. At this point the
display is at the zero count and completely red, indicating the need to replace the inhaler. After
the zero count has been reached, additional actuations of the MDI no longer advance the display.
Instructions also note that if the MDI is dropped, the dose indicator is no longer reliable and
patients must keep track of the number of sprays taken. The inhaler should be held with the dose
indicator facing upward during actuation otherwise only the propellant may be discharged. The
package instructions note that a finger must be placed on the center of the dose indicator during
actuation.

The application contained three label comprehension studies (LCS), conducted to evaluate

whether consumers could understand the information on the proposed Drug Facts Label (DFL)
and package insert (PI). After the Applicant determined that the label comprehension studies
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showed an adequate consumer understanding of the labeling, a consumer behavior study was
performed, which was included in the application. In the behavioral study, subjects were
instructed to actually demonstrate how to use the product, based upon the labeling.

This statistical review will focus on the consumer studies, specifically the label comprehension
and behavioral studies, submitted in this NDA.

Regulatory history

Epinephrine, one of the first sympathomimetic agents in medicine, has been marketed in the
United States in a variety of different formulations since 1901, with use in the treatment of
asthma dating back to the early 1900s. The first route of administration widely used was
intravenous or subcutaneous injection; later, administration by oral inhalation was adopted.
Epinephrine in an MDI formulation utilizing CFCs (Primatene® Mist) was approved for OTC
use for the treatment of symptoms of asthma in 1967. Beginning in 1996, MDIs using CFC
propellants began to be phased out to protect the environment under the Montreal Protocol. The
process for the phase out of CFC use for epinephrine MDIs began in 2006 with an FDA advisory
committee meeting, a proposed rule in 2007, and a public meeting in 2007. In the 2007 proposed
rule, FDA proposed an end date (effective date) of December 31, 2010, for the use of CFCs for
epinephrine MDIs. In comments on the proposed rule, the manufacturer of epinephrine CFC
MDIs requested additional time (December 31, 2011) to reformulate the product. The Final Rule
was published in 2008 and based upon a request from the manufacturer, the end date (effective
date) for use of CFCs for epinephrine MDIs was December 31, 2011.

At an EOP2 meeting that occurred on 10/29/2010, the Applicant was told that they would need
to assess device performance, including ruggedness and reliability. Subsequently at the pre-NDA
meeting, which occurred on 9/23/2011, the Sponsor was told a large (n~300) label
comprehension/behavioral use trial was required and concerns were raised regarding the
product’s potential need for once-daily cleaning, which prompted the Agency to request device
performance data under different in-use conditions to assess the impact of not cleaning the
mouthpiece as directed. In addition, the Applicant was reminded to assess potential
malfunctioning of the device with real-life usage. In addition, the Sponsor was also told that the
label comprehension study would not need to evaluate all the elements of the label; it should test
only items that differ between the labels for the epinephrine HFA and epinephrine CFC products.
Finally, it was also stated by the Agency that if the directions with regard to administering the
drug are not the same as Primatene Mist (e.g., priming, re-priming, cleaning the device and
proper dosing which includes the timing of inhalation with respect to timing of actuation), a
behavioral use study was needed to assure that consumers could administer and use the drug
properly. Differences in the propellant resulted in changes in the directions for priming, re-
priming, and cleaning of the device that necessitated a need for the behavioral study.

The Agency also provided feedback to the Applicant on 4/23/2012 on a proposed label
comprehension study. Subsequently at a second Pre-NDA meeting, the Agency again
recommended that the NDA submission include evaluations of device performance during real-
life use, evidence of device ruggedness, and a discussion of the potential for device clogging as
well as justification for device cleaning instructions.
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On 4/8/2013, the Applicant submitted an NDA (under NDA 205,496) that the Agency refused to
file due to a number of deficiencies that did not allow a substantive review. These deficiencies
included:
e Poor organization of the application and the inability to navigate the application that did
not allow substantive review to begin.
e Documents that did not conform to either specifications for eCTDs or the requirements
stipulated in the CFR.
e The application did not include a formal benefit-risk analysis.
e Datasets were not provided for the consumer behavior studies
e Analysis datasets were not provided for the clinical efficacy studies

The NDA was resubmitted on 7/22/13 with these deficiencies addressed. As stated above, the
NDA contains label comprehension studies and a behavioral study. A consumer behavioral
actual use study, which collected device performance data, was not conducted. However, the
Applicant stated that they collected information on device performance in the efficacy study that
will not be addressed in this review.

2.2 Data Sources
The consumer studies submitted in the application are presented in the following table.

Table 1: List of all studies included in analysis

Applicant defined study number Study Type # of Subjects
E004-F-LCSI (LCS1) Label Comprehension 432 (110 low literacy)
E004-F-LCSII (LCS2) Label Comprehension 442 (125 low literacy)
E004-F-LCSIII (LCS3) Label Comprehension 471 (122 low literacy)
E004-G Behavioral Study 61 (5 low literacy)

Clinical study reports, datasets, and SAS programs are available at:
\CDSESUB 1 \evsprod\NDA205920\0000\m5\

3 STATISTICAL EVALUATION
3.1 Data and Analysis Quality

The submission contained analysis datasets along with a define.pdf and an annotated CRF for the
consumer studies (label comprehension and behavioral studies).

There were two data quality issues with the behavioral study datasets. The first issue was that the
dataset did not have a variable representing the site where the subject was tested. The second
issue was that the dataset did not contain the results of the reconciliation when the two
interviewers initially disagreed.

The first data quality issue was that the dataset did not contain a site variable so it was not
possible to determine at which site the subjects were tested. In response to an information request
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(IR), the Applicant stated that Subjects 1 — 37 were tested at Site 1 (Salt Lake City) and Subjects
38 — 61 were tested at Site 2 (Los Angeles, CA).

The second data quality issue was that the dataset did not contain the results of the reconciliation
when the two interviewers initially disagreed. In the behavioral study, two interviewers observed
the subjects as they performed the required tasks. If they disagreed, the two interviewers jointly
reviewed their ratings and determined if the discrepancy could be resolved through discussion.
However, if they could not come to agreement, a third independent reviewer evaluated the video
recordings and resolved the discrepancy. Based on the response to an IR, &8

all three ratings should be captured in
the dataset. After an IR was sent to the Applicant, they submitted a dataset for review that
contained the ratings for the two reviewers as well as either the reconciled rating or the rating of
the third reviewer when the two reviewers disagreed.

3.2 Evaluation of Efficacy
3.2.1 Label Comprehension Studies
3.2.1.1 Study Design and Endpoints

The application contained three label comprehension studies, LCS1, LCS2 and LCS3. These
studies evaluated whether consumers could understand the information on E004 Drug Facts
Label (DFL) and package insert (PI), particularly focusing on consumer comprehension of the
updated elements related to (1) how to prime the inhaler; (2) how to clean the mouthpiece; (3)
how to re-assemble the inhaler; (4) how to correctly place finger on the canister to actuate the
inhaler; and (5) how to dose with the inhaler that were new or revised from the Primatene® Mist
labels. As discussed earlier in the regulatory history section, the label comprehension studies
focused on the updated elements of the label.

In all three (3) label comprehension studies, trials were designed to enroll approximately 470
subjects per trial aged >16 yr. old. The studies used an iterative study design in which initial
testing in LCS1 led to modifications to the DFL (see Appendix A.1 for proposed DFL) and PI
(see Appendices A.2 and A.3 for the proposed PI). The modified statements were tested in
LCS2. In addition, changes were made to the questionnaire wording, where LCS1 responses
indicated a question was unclear. In a similar fashion, labeling and questions were refined prior
to the start of the LCS3 to improve upon any items where consumers did not demonstrate
adequate comprehension.
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In LCS1 and LCS2, the primary objectives in testing the labeling focused on consumer
understanding of the following three label directions:

1. If the inhaler is dropped, do not rely on the dose indicator. It is recommended to keep
track of the number of sprays taken from your inhaler based on your own records.

2. The dose indicator will stop counting at “0” and the inhaler must be replaced.

3. Even though there may be medication in the container when the dose indicator is zero,
the correct dose in each spray cannot be assured.

In contrast, LCS3 focused only on the first primary objective because the Applicant determined
that comprehension for the second and third objectives was demonstrated in LCS2.

The secondary objectives in all three label comprehension studies were:

e Never try to change the numbers or take the dose indicator off the metal canister.

e The inhaler should be cleaned at the end of the day after use.

e Once the red zone appears and the display reads — 20, you should obtain a new
®® inhaler soon

¢ You must maintain (re-prime) your inhaler under specific circumstances

J ®® The number counts down by 20 after you spray 20

times. The number does not count down by 1 each time you spray the inhaler

Retail sites (large shopping malls) at which subjects were recruited were selected from across the
United States. Recruiters from the research facility, who were themselves trained to use the
screening instrument, approached and screened potential subjects in a consumer traffic area of
the shopping center immediately around the research facility. The sites used in the studies are
listed in Table 2.

Table 2: Sites for Label Comprehension Studies

Research Site Geographical Area Study I Study II Study ITI
Mall of America Bloomington, MN v

Mainplace Mall Santa Ana, CA v

Tacoma Mall Tacoma, WA v

Citrus Park Mall Tampa, FL v

Neshaminy Mall Bensalem, PA v

Discover Mills Mall Lawrenceville, GA v

North Star Mall San Antonio, TX v

Northlake Mall Charlotte, NC v

PEGUS Research Salt Lake City, UT v 4
Twin Peaks Mall Longmont, CO v
Gateway Mall Springfield, OR 4
Moreno Valley Mall ~ Moreno Valley CA v
Spring Hill Mall West Dundee, IL v
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Voorhees Mall Voorhees, NJ v

Greenspoint Mall Houston, TX v
Arsenal Mall Watertown, MA 4
Colorado Mills Mall ~ Lakewood, CO v
Montclair Plaza Montclair, CA 4

Source: LCS Summary Report, Table 4

Subjects were recruited and screened for minimal entry criteria. One-on-one interviews were
then conducted with participants, in which participants were asked questions from a standardized
questionnaire to assess each communication objective and message. The questionnaire primarily
consisted of open-ended questions, including direct questions and hypothetical scenarios. No
multiple-choice questions were used. These responses were subsequently scored as correct or
acceptable (with both counting towards comprehension statistics), or incorrect. At the conclusion
of the label comprehension interview, incorrect responses were reviewed with participants to
determine where confusion occurred and why incorrect responses were given. These debriefing
responses were not used to mitigate incorrect responses.

Literacy was measured using Rapid Estimate of Adult Literacy in Medicine (REALM) for
participants 18 years of age and older and Rapid Estimate of Adolescent Literacy in Medicine
(REALM-Teen) for participants 16-17. Low literacy was defined as a REALM score <60 or a
REALM-Teen score <62 for LCS1 and LCS2 and REALM-Teen score<61 for LCS3.

Approximately 25% of the subjects were targeted to be low literacy based on the REALM or
REALM-Teen. In addition, the studies targeted to enroll approximately fifty (50) subjects who
reported use of Primatene® MIST in the previous five years to ascertain if consumers with
previous product experience would override the new information on the epinephrine HFA
package and answer based on their experience with Primatene® MIST rather than on the new
information on the label and/or package insert.

Subject’s responses were classified as correct, acceptable, or incorrect with the classification of
correct and acceptable response categories determined a priori. Assessment of subjects’
comprehension will be based on the proportion of subjects who adequately comprehend the
communication objectives with adequate comprehension defined as providing either a correct or
acceptable response.

3.2.1.2 Statistical Methodologies

The sample size of approximately 470 analyzable subjects provided approximately 90% power
for the study to meet the performance standard of 85% using a 2-sided alpha of 0.05 assuming a
comprehension rate of 90%.

Comprehension of the specified communication messages was evaluated by determining whether
the lower bound of a two-sided 95% confidence interval (calculated with binomial standard
errors) for the proportion of subjects who responded with either a correct or acceptable response
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exceeded the 85% performance threshold for the primary communication objectives. The
primary analysis was performed for all participants reviewing the label and also by literacy level.

Though the Applicant appeared to have determined the sample size and power based on the
assessment of the general population meeting the threshold, the Applicant stated in both
protocols and study reports that comprehension should be assessed against the performance
threshold for the normal literacy group only rather than for the general population, in which this
analysis is typically performed. The general population includes both normal and low literacy
subjects. Assessing performance relative to the threshold in only the normal literacy cohort is
likely to bias the decision toward meeting the threshold because normal literacy subjects usually
have higher comprehension rates than low literacy subjects.

To justify the performance thresholds used in the label comprehension studies, the Applicant
stated that that the clinical risk of undercounting the number of doses was identified as of
primary importance. They subsequently determined that undercounting could be caused by either
the consumer not correctly understanding how to interpret the dose counter readings or due to a
malfunction of the inhaler that causes an incorrect dosage use display, which for example could
be caused by dropping the inhaler or a manufacturing defect.

They were concerned if consumers did not adequately comprehend these label messages, there
would be a potential safety risk in the event that the amount of medicine remaining in the inhaler
is overestimated. However, they felt that the potential safety risk was low because the proposed
product is labeled for the temporary relief of mild symptoms of intermittent asthma. They also
added instructions to the DFL providing consumers guidance on what to do if they did not
experience relief after use of the product.

The other primary objectives used related to the risk that the consumer may continue to use the
product when the dose indicator reads — 0. If this occurred, the dispensing of a correct amount
of medication cannot be assured because an unknown amount of medication is left in the
canister. They were concerned that the user may not achieve symptom relief because of
inadequate dosing, potentially leading to safety risks. Again, they felt the risk of this was low
because the proposed indication is for the temporary relief of mild symptoms of intermittent
asthma.

However, while the Applicant did provide reasons why the safety risk for undercounting was low
and also stated how they would mitigate the safety risk by adding instructions to the DFL to tell
consumers what actions to take if they did not experience symptom relief, they did not explicitly
state why the performance threshold should be 85%.

3.2.1.3 Patient Disposition, Demographic and Baseline Characteristics for LCS1

The Applicant enrolled fewer subjects (432) than planned (471) because of recruitment
difficulties, (e.g., low response rate and low foot traffic in some malls).

As can be seen in Table 3, there was approximately an equal representation of male and female

subjects. In addition, for education, 27.5% were high school graduates, 35.9% had some college
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experience, and 22.7% were college graduates and a total of 7.9% of subjects did not finish high
school. The racial distribution in the study was: 46.8% White, 12.7% Hispanic or Latino, and
32.4% Black or African American, with other races accounting for the remaining 8.1%. The
mean age of subjects was 39.4 years (SD = 15.8) with an age range of 16 to 85 years old. The
study enrolled 110 subjects, representing 25.5% of the sample, considered low literacy (read at
an 8th grade reading level or below) as determined by the REALM Test or REALM Teen Test.
Note, this low literacy rate met the target recruitment goal for low literate subjects (25%). In
addition, the study also enrolled 71 subjects who were previous Primatene Mist users, which met
the target recruitment goal of 50 prior Primatene users. It should be noted that there was a large
amount of missing data for the question of prior Primatene Mist use (71.8%). Finally, slightly

less than a third of the subjects reported suffering from asthma (28.2%).

Table 3: Demographics for LCS1

Total Normal Literacy Low Literacy
(N=432) (N=322) (N=110)
Gender
Male 217 (50.2%) 155 (48.1%) 62 (56.4%)
Female 215 (49.8%) 167 (51.9%) 48 (43.6%)
Education
8th grade or less 4 (0.9%) 3 (0.9%) 1 (0.9%)
Some high school 30 (6.9%) 14 (4.3%) 16 (14.5%)

High school graduate, GED,
or certificate

119 (27.5%)

81 (25.2%)

38 (34.5%)

Some college or technical
school

155 (35.9%)

118 (36.6%)

37 (33.6%)

College graduate

98 (22.7%)

83 (25.8%)

15 (13.6%)

Post-graduate degree 26 (6.0%) 23 (7.1%) 3(2.7%)
Race
White 202 (46.8%) 173 (53.7%) 29 (26.4%)
Black or African American 140 (32.4%) 83 (25.8%) 57 (51.8%)
Hispanic 55 (12.7%) 41 (12.7%) 14 (12.7%)
Asian 4 (0.9%) 3 (0.9%) 1 (0.9%)
pative Hawavian or Other 1(0.2%) 1(0.3%) 0 (0%)
Iﬁ;rtliegccan Indian or Alaska 7 (1.6%) 4 (1.2%) 3 (2.7%)
Other 23 (5.3%) 17 (5.3%) 6 (5.5%)
IAge Groups
Under 18 13 (3.0%) 3(2.7%) 3(2.7%)
18 to 24 91 (21.1%) 31 (28.2%) 31 (28.2%)
25 to 34 71 (16.4%) 27 (24.5%) 27 (24.5%)
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35to 44

101 (23.4%)

18 (16.4%)

18 (16.4%)

45 to 54 73 (16.9%) 20 (18.2%) 20 (18.2%)
55 to 64 51 (11.8%) 6 (5.5%) 6 (5.5%)
65 to 74 25 (5.8%) 5(4.5%) 5 (4.5%)
75 to 84 6 (1.4%) 6 (1.9%) 0(0.0%)
>=85 1 (0.2%) 1 (0.3%) 0 (0.0%)
|Age Distribution
Mean (SD) 39.4 (15.8) 40.9 (16.1) 35.0 (14.0)
Median 38 40 31
Range 16 - 85 16 — 85 16 — 69

Do you have asthma?

Yes 122 (28.2%) 88 (27.3%) 34 (30.9%)
No 309 (71.5%) 233 (72.4%) 76 (69.1%)
Don't know 1 (0.2%) 1 (0.3%) 0 (0.0%)
Have you used Primatene Mist
within the past five years?
Yes 71 (16.4%) 57 (17.7%) 14 (12.7%)
No 51 (11.8%) 31 (9.6%) 20 (18.2%)
Missing 310 (71.8%) 234 (72.7%) 76 (69.1%)

Source: LCS Summary Report, Table 9

3.2.1.4 Results and Conclusions for LCS1

The results for the primary communication objectives are shown in Table 4.

The comprehension rate for the first primary communication objective to not rely on the dose
indicator after dropping the inhaler and to keep track of the number of sprays you use on your
own records (Q9) was only 51.4% with a 95% CI of (46.6%, 56.2%).

Comprehension for the first primary communication objective fell far short of the 85%
performance threshold with only 55.6% of normal literacy subjects providing a correct or
acceptable response with a 95% CI of (50.0%, 61.1%).

As expected, there was a statistically significant association of literacy and the first
comprehension objective (Chi-square=8.9, df=1, p=0.0028) where normal literacy subjects
demonstrated much higher comprehension (55.6%) than low literacy subjects (39.1%).

Previous Primatene Mist users (46.5%) performed similarly to non-users (52.4%) with no
statistically significant association between previous Primatene use and comprehension of the
first primary communication objective (Chi-square=0.82, df=1, p=0.36).
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For the second and third primary communication objectives which were tested together in one
question, subjects performed much better than for the first primary communication objective
with a comprehension rate of 87.0% with a 95% CI of (83.5%, 90.1%).

Comprehension for the second and third primary communication objectives in normal literacy
subjects met the 85% performance threshold with 91.3% of normal literacy subjects providing a
correct or acceptable response with a 95% CI of (87.7%, 94.1%).

Again, as expected, there was a statistically significant association of literacy and comprehension
of the second and third primary communication objectives (Chi-square=20.4, df=1, p<0.0001)

where normal literacy subjects demonstrated much higher comprehension (91.3%) than low
literacy subjects (74.5%) for these objectives.

Previous Primatene Mist users (91.5%) performed similarly to non-users (86.1%) with no

statistically significant association between previous Primatene use and comprehension of the

second and third primary communication objectives (Chi-square=1.53, df=1, p=0.22).

Table 4: Results for the Primary Communication Objectives (LCS1)

Primary Question# Comprehension Rate (Correct + Acceptable)
Communication and Text % (n/N)
Objectives (95% CI)*
Total Low Normal Prior Prior
Literacy | Literacy | Primatene | Primatene
Mist Mist
Users Non-Users
1. Ifthe inhaler is Question 9: 51.4% 39.1% 55.6% 46.5% 52.4%
dropped, do not rely Robert uses (222/432) (43/110) (179/322) (33/71) (189/361)
on the dose Primatene several | (46.6%, | (29.9%, | (50.0%, | (34.5%, | (47.1%,
indicator. It is times a week and 56.2%) 48.9%) 61.1%) 58.7%) 57.6%)
recommended to o
keep track of the usually carries it

number of sprays
taken from your
inhaler based on
your own records.

around with him.
This morning he
dropped his
inhaler in the
parking lot, so he
re-primed it. Is
there anything
else that the
package insert
says Robert
should do?
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2. The dose indicator | Question 10: 87.0% 74.5% 91.3% 91.5% 86.1%
will stop countingat | After using the (376/432) (82/110) | (294/322) (65/71) (311/361)
-0 and the inhaler inhaler, Jen (83.5%, (65.4%, (87.7%, (82.5%, (82.2%,
must be replaced. noticed that the 90.1%) 82.4%) 94.1%) 96.8%) 89.5%)

3. Even though there | dose indicator

may be medication
in the container
when the dose
indicator is zero, the

was zero, but
when she shakes
the device she can
tell there is

correct dose in each medicine left in it.

spray cannot be What does the
assured. package insert say
about this?

Source: Table 10, LCS Summary Report
* 2-sided 95% exact confidence interval

The results for the secondary communication objectives are presented in Table 5. Note these
objectives were not evaluated using a performance threshold. Subjects did not perform well
on the two questions related to re-priming (Q2 & Q7) with a comprehension rate of 42.1%

and 61.8% for Q2 and Q7 respectively. Subjects also demonstrated poor comprehension
(39.6%) that the dose indicator counts down by 20 after you spray 20 times rather than
decreasing by one each time you spray the inhaler.

Table 5: Results for the Secondary Communication Objectives (LCS1)

Secondary Question # Comprehension Rate (Correct + Acceptable)
Communication and Text % (n/N)
Objectives (95% CI)*
Total Low Normal Prior Prior
Literacy | Literacy | Primatene | Primatene
Mist Mist
Users Non-Users
1. Never try to Question 11: 87.7% 77.3% 91.3% 94.4% 86.4%
change the numbers | Jean sees that the (84.3%, (68.3%, (87.7%, (86.2%, (82.5%,
or take the dose dose indicator 90.7%) 84.7%) 94.1%) 98.4%) 89.8%)

indicator off the
metal canister.

reads zero but she
knows there is
more medicine in
the inhaler so she
decides to change
the dose indicator
to show more
sprays. What does
the package insert
say about this?
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2. The inhaler Question 1: 76.4% 67.3% 79.5% 74.6% 76.7%
should be cleaned at | 4ccording to the (72.1%, (57.7%. (74.7%. (62.9%, (72.0%.
the end of the day package insert, 80.3%) 75.9%) 83.8%) 84.2%) 81.0%)
after use when should the
mouthpiece be
cleaned?
3. Once the red Question 6: 96.5% 96.4% 96.6% 97.2% 96.4%
zone appears and the | 4ccording to the (94.3%, (91.0%, (94.0%, (90.2%. (93.9%.
display reads “20”, pﬂckag—g msert, 980?/0) 990%) 983%) 997%) 981%)
you should obtaina | yphat does it mean
new ®O@ | \vhen the red zone
nhaler soon appears on the
dose indicator?
4. You must Question 7: 61.8% 38.2% 69.9% 62.0% 61.8%
maintain (re-prime) Sally has not used (57.0%, (29.1%, (64.5%, (49.7%, (56.5%,
your inhaler under her inhaler for a 66.4%) 47.9%) 74.8%) 73.2%) 66.8%)
specific week. What, if
circumstances — Not | anvthing, does she
used for a week need to do to it
before using it
again?
5. You must Question 2: 42.1% 23.6% 48.4% 47.9% 41.0%
mﬁmt_allll; gl‘e'Pfgﬂe) After cleaning, if | (37.4%. | (16.1%. | (429%. | (35.9%. | (35.9%.
Y"“‘.; erunder | the inhaler must 46.9%) 32.7%) 54.1%) | 60.1%) 46.3%)
specihic be used before the
circumstances — mouthpiece is dry.
After Cleaning; what should you
before it is dry do before you can
use it?
6. & Question 4: 79.4% 74.5% 81.1% 88.7% 77.6%
About how many (75.3%, (65.4%, (76.3%, (79.0%, (72.9%,
sprays are there in 83.1%) 82.4%) 85.2%) 95.0%) 81.8%)
a full inhaler?
7. The number Question 8: 39.6% 26.4% 44.1% 46.5% 38.2%
counts down by 20 | Jassica has just (34.9%. (184%. | (38.6%. | (34.5%. | (33.2%.
after you spray 20 started using this 44.4%) 35.6%) 49.7%) 58.7%) 43.5%)
times. The number inhaler for the
does not count down | f<t fime. She has
by 1 each time you Sived R
spray the inhaler inhalations but
noticed that the
dose indicator
hasn’t changed.
What does the
package msert say
about this?

Source: Table 11, LCS Summary Report
* 2-sided 95% exact confidence interval
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3.2.1.5 Patient Disposition, Demographic and Baseline Characteristics for LCS2

In LCS2, the Applicant enrolled fewer subjects than planned (442 vs. 470) because of
recruitment difficulties (e.g., low response rate and low foot traffic in some malls).

As can be seen in Table 6, there was an equal representation of male and female subjects. In
addition, for education, 30% were high school graduates, 34% had some college experience, and
17% were college graduates and a total of 13% of subjects reported some high school education.
The racial distribution in the study was: 49% White, 12% Hispanic or Latino, and 29% Black or
African American, with other races accounting for the remaining 8%. The mean age of subjects
was 38 years (SD = 16.1) with an age range of 16 to 92 years old. The study enrolled 125
subjects, which constituted 28% of the sample, considered low literacy (read at an 8th grade
reading level or below) as determined by the REALM Test or REALM Teen Test. Note, this low
literacy rate met the target recruitment goal for low literate subjects of 25%. In addition, the
study also enrolled 100 subjects who were previous Primatene Mist users, which met the target
recruitment goal of 50 prior Primatene users. Finally, slightly more than a third of the subjects
reported suffering from asthma (34 %).

Table 6: Demographics for LCS2

Total Normal Literacy Low Literacy
(N=442) (N=317) (N=125)
Gender
Male 221 (50.0%) 152 (47.9%) 69 (55.2%),
Female 221 (50.0%) 165 (52.1%) 56 (44.8%),
Education
8th grade or less 3 (0.7%) 1 (0.3%) 2 (1.6%)
Some high school 57 (12.9%) 31 (9.8%) 26 (20.8%)
High school graduate, GED, or certificate 135 (30.5%), 80 (25.2%), 55 (44%)
Some college or technical school 150 (33.9%) 117 (36.9%) 33 (26.4%)
College graduate 76 (17.2%) 68 (21.5%) 8 (6.4%),
Post-graduate degree 21 (4.8%) 20 (6.3%) 1 (0.8%)
Race
White 218 (49.3%) 180 (56.8%) 38 (30.4%)
Black or African American 130 (29.4%) 79 (24.9%) 51 (40.8%)
Hispanic 55 (12.4%) 28 (8.8%) 27 (21.6%)
Asian 2 (0.5%), 2 (0.6%) (0 0%)
Native Hawaiian or Other Pacific Islander 2 (0.5%) 2 (0.6%) (0 0%)
American Indian or Alaska Native 5(1.1%) 4 (1.3%) 1 (0.8%)
Refused to Answer 2 (0.5%) 1 (0.3%) 1 (0.8%)
Other 28 (6.3%) 21 (6.6%) 7 (5.6%)
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|Age Groups
Under 18 38 (8.6%) 26 (8.2%) 12 (9.6%)
18 to 24 81 (18.3%) 45 (14.2%) 36 (28.8%)
25to0 34 74 (16.7%) 48 (15.1%) 26 (20.8%)
35to 44 105 (23.8%) 87 (27.4%) 18 (14.4%)
45 to 54 75 (17%) 54 (17%) 21 (16.8%)
55 to 64 39 (8.8%), 32 (10.1%), 7 (5.6%)
65 to 74 20 (4.5%) 17 (5.4%) 3(2.4%)
75 to 84 8 (1.8%) 6 (1.9%) 2 (1.6%)
>=85 2 (0.5%) 2 (0.6%) 0 (0.0%)
IAge Distribution
Mean (SD) 37.9 (16.1) 39.7 (16.2) 33.2 (15.0)
Median 36.5 39 30
Range 16 - 92 16 -92 16 - 80
Do you have asthma?
Yes 149 (33.7%) 114 (36.0%) 35 (28.0%),
No 289 (65.4%) 199 (62.8%) 90 (72.0%)
Don't know 4 (0.9%) 4 (1.3%) 0 (0 0%)
Have you used Primatene Mist within the past
five years?
Yes 100 (22.6%) 79 (24.9%) 21 (16.8%)
No 342 (77.4%) 238 (75.1%) 104 (83.2%)

Source: LCS-tables-and listings, Table DMT LIT

3.2.1.6 Results and Conclusions for LCS2
The results for the primary communication objectives are shown in Table 7.
The comprehension rate for the first primary communication objective to not rely on the dose

indicator after dropping the inhaler and to keep track of the number of sprays you use on your
own records (Q10) was only 67.9% with a 95% CI of (63.3%, 72.2%)).

Comprehension for the first primary communication objective fell far short of the 85%
performance threshold with 72.6% of normal literacy subjects providing a correct or acceptable
response with a 95% CI of (67.3%, 77.4%).

There was a statistically significant association of literacy and the first comprehension objective

(Chi-square=11.3, df=1, p=0.008) where normal literacy subjects demonstrated much higher
comprehension (72.6%) than low literacy subjects (56.0%).
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Previous Primatene Mist users (69.0%) performed similarly to the non-users (67.5%) with no
statistically significant association between previous Primatene use and comprehension of the
first primary communication objective (Chi-square=0.08, df=1, p=0.78).

For the second and third primary communication objectives tested in question 11, subjects had a
comprehension rate of 91.9% with a 95% CI of (88.9%, 94.2%).

Comprehension for the second and third primary communication objectives in normal literacy
subjects met the 85% performance threshold with 93.1% of normal literacy subjects providing a
correct or acceptable response with a 95% CI of (89.7%, 95.6%).

Normal literacy subjects (93.1%) demonstrated similar comprehension as low literacy subjects
(88.8%) for these communication objectives with no statistically significant association of
literacy and comprehension of the second and third primary communication objectives (Chi-
square=2.17, df=1, p=0.14).

Previous Primatene Mist users (90.0%) performed similarly to the non-users (92.4%) with no
statistically significant association between previous Primatene use and comprehension of the
second and third primary communication objectives (Chi-square=0.59, df=1, p=0.44).

Table 7: Results for Primary Objective Comprehension (LCS2)

Primary Question # and Comprehension Rate (Correct + Acceptable)
Communication | Text % (0/N)
Objective(s) (95% CI)*
Total Normal Low Prior Prior
Literacy Literacy Primatene | Primatene
Mist Mist
Users Non- Users
1. If the inhaler Question 10: 67.9% 72.6% 56.0% 69.0% 67.5%
is dropped, do Robert dropped (300/442) (230/317) (70/125) (69/100) (231/342)
not rely on the his inhaler so he (63.3%, (67.3%, (46.8%, (59.0%, (62.3%,
dose indicator. cleaned and re- | 72.2%) 77.4%) 64.9%) 77.9%) 72.5%)
Keep track of the primed it. Is
number of there anything
Sprays. else that the

package insert
says Robert
should do as he
uses his inhaler

Reference ID: 3495872
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2. The dose
indicator will
stop counting at
-0 and the
inhaler must be
replaced.

3. Even though
there may be
medication in the
container when
the dose
indicator is zero,
the correct dose
in each spray
cannot be
assured

Question 11:

After using the
inhaler, Jen
noticed that the

91.9%
(406/442)
(88.9%,
94.2%)

dose indicator
was in the red
zone and was
showing zero,
but when she
shakes the
inhaler it
sounds like
there is
medicine left in
it. What does
the package
insert say about
this?

93.1%
(295/317)
(89.7%,
95.6%)

88.8%
(111/125)
(81.9%,
93.7%)

90.0%
(90/100)
(82.4%,
95.1%)

92.4%
(316/342)
(89.1%,
95.0%)

* 2-sided 95% exact confidence interval
Source: Table 15, LCS Summary Report

The results for the secondary communication objectives are presented in Table 8. Note these
objectives were not evaluated using a performance threshold. Subjects did not perform that

well on the two questions related to re-priming (Q3 & Q8) with a comprehension rate of
71.7% and 78.5% for Q3 and Q8 respectively. Subjects also did not perform that well (77.4%)
for the objective related cleaning the inhaler daily.

Table 8: Results of Secondary Communication Objectives (LCS2)

Secondary Question # and Comprehension Rate (Correct + Acceptable)
Communication Text % (n/N)
Objective (95% CI)*
Total Normal Low Prior Prior
Literacy Literacy | Primatene | Primatene
Mist Mist
Users Non- Users
1. Never try to Question 12: Jean 93.2% 95% 88.8% 96% 92.4%
change the numbers | decides to change | (90 59, (91.9%, (81.9%, (90.1%, (89.1%,
or take the dose the dose indicator | 95 40, 97.1%) 93.7%) 98.9%) 95.0%)

indicator off the
metal canister.

to show more
sprays. It did not
work so she tried
to remove the
dose indicator.
What does the
package insert
say about this?

Reference ID: 3495872
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used it in more
than 2 days

e [fit mustbe
used before the
mouthpiece is
dry

Reference ID: 3495872

still wet. Now he
must use it before
it is dry. What
does the insert
say he should do?
(If only “Let it dry
overnight’ or ‘Air
dry’ selected in
03, 3a was
asked)

3a. If John cannot
let it <dry
overnight or air
dry>, and still
must use it before
it is dry, what
does the package
insert say John
should do?

2. The inhaler Question 2: 77.4% 84.2% 60% 82% 76%
should be cleaned According to the (73.2%, (79.7%, (50.9%, (73.1%, (71.1%,
daily. package insert, 81.2%) 88.1%) 68.7%) 89.0% 80.5%)

how often should

the mouthpiece be

cleaned?
3. Once the red zone | Question 7: 99.5% 100% 98.4% 100% 99.4%
appears and the According to the (98.4%, (98.8%, (94.3%, (96.4%, (97.9%,
display reads “20”, package insert, 99.9%) 100.0%) 99.8%) 100.0%) 99.9%)
you should buy a what does it mean
new ®O@ | \ohen the red zone
inhaler soon. appears on the

dose indicator?
4. Re-prime your Question 3: 71.7% 81.4% 47.2% 71% 71.9%
inhaler John cleaned his (67.3%, (76.7%, (38.2%, (61.1%, (66.8%,
e If you have not inhaler and it is 75.9%) 85.5%) 56.3%) 79.6%) 76.6%)
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Question &:

Sally has not used
her inhaler for
about a week.
What, if anything,
does she need to
do to the inhaler
before using it
again?

(If only ‘clean it’
selected in 08, 8a
was asked)

8a. After Sally
has cleaned the
inhaler, is there

anything else she
should do?

78.5%

(74.4%,
82.2%)

86.8%

(82.5%,
90.3%)

57.6%

(48.4%,
66.4%)

81%

(71.9%,
88.2%)

77.8%

(73.0%,
82.1%)

Secondary
Communication
Objective 5:

The dose indicator
starts at 160. The
number counts
down by 20 after
you spray 20 times.
The number does
not count down by 1
each time you spray

Question 4:

How do you tell if
you have any
sprays left in the
container?

93.9%

(91.2%,
95.9%)

97.8%

(95.5%,
99.1%)

84.0%

(76.4%,
89.9%)

97.0%

(91.5%,
99.4%)

93.0%

(89.7%,
95.5%)

Question 5:

About how many
sprays are there
in a full
container?

96.6%

94.5%,
98.1%)

98.4%

(96.4%,
99.5%)

92.0%

(85.8%,
96.1%)

96.0%

(90.1%,
98.9%)

96.8%

(94.3%,
98.4%)

86.0%

(82.4%,
89.1%)

91.5% 72% 87%

(87.8%, (63.3%, (78.8%,
94.3%) 79.7%) 92.9%)

85.7%

(81.5%,
89.2%)

Question 9:

How many sprays
does it take for
the dose indicator
number to
change?

* 2-sided 95% exact confidence interval
Source: Table 16, LCS Summary Report

3.2.1.7 Patient Disposition, Demographic and Baseline Characteristics for LCS3

In LCS3, four hundred seventy-one (471) subjects were interviewed and four hundred sixty-eight
(468) subjects qualified for the study.

As can be seen in Table 9, there was an approximate equal representation of male and female
subjects. In addition, for education, 29% were high school graduates, 35% had some college
experience, and 20% were college graduates and a total of 9% of subjects reported some high
school education. The racial distribution in the study was: 58% White, 18% Hispanic or Latino,
and 18% Black or African American, with other races accounting for the remaining 6%. The
mean age of subjects was 41.4 years (SD = 16.6) with an age range of 16 to 89 years old. The
study enrolled 122 subjects, which constituted 26% of the sample, considered low literacy (read
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at an 8th grade reading level or below) as determined by the REALM Test or REALM Teen

Test. Note, this low literacy rate met the target recruitment goal of 25% for low literate subjects.

In addition, the study also enrolled 62 subjects who were previous Primatene Mist users, which

met the target recruitment goal of 50 prior Primatene users. Finally, slightly more than a fifth of
the subjects reported suffering from asthma (22%).

Table 9: Demographics for LCS3

Total Normal Literacy Low Literacy
(N=471) (N=348) (N=122)

Gender

Male 225 (47.8%) 158 (45.4%) 67 (54.9%)

Female 243 (51.6%) 190 (54.6%) 53 (43.4%)

Missing 3 (0.6%) 00) 2 (1.6%)
[Education

8th grade or less 5(1.1%) 2 (0.6%) 3 (2.5%)

Some high school 41 (8.7%) 24 (6.9%) 17 (13.9%)

High school graduate, GED,
or certificate

137 (29.1%)

84 (24.1%)

53 (43.4%)

Some college or technical
school

166 (35.2%)

135 (38.8%)

31 (25.4%)

College graduate 92 (19.5%) 78 (22.4%) 14 (11.5%)
Post-graduate degree 27 (5.7%) 25 (7.2%) 2 (1.6%)
Missing 3 (0.6%) 0 (0.0%) 2 (1.6%)
Race
White 272 (57.7%) 233 (67.0%) 39 (32.0%)
Black or African American 84 (17.8%) 46 (13.2%) 38 (31.1%)
Hispanic 84 (17.8%) 46 (13.2%) 38 (31.1%)
Asian 6 (1.3%) 5(1.4%) 1 (0.8%)
Datpve flawatian or Other 2 (0.4%) 2 (0.6%), 0 (0.0%)
Iﬁ;r;ie‘fiecan Indian or Alaska 5 (1.1%) 4(1.1%) 1 (0.8%)
Other 15 (3.2%) 12 (3.4%) 3 (2.5%)
Missing 3 (0.6%) 0 (0.0%) 2 (1.6%)
Age Groups
Under 18 15 (3.2%) 13 (3.7%) 2 (1.6%)
18 to 24 85 (18%) 54 (15.5%) 31 (25.4%)
25 to 34 69 (14.6%) 50 (14.4%) 18 (14.8%)
35to 44 103 (21.9%) 71 (20.4%) 32 (26.2%)
45 to 54 81 (17.2%) 62 (17.8%) 19 (15.6%)
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55 to 64 69 (14.6%) 54 (15.5%) 15 (12.3%)
65 to 74 40 (8.5%) 35 (10.1%) 5(4.1%)
75 to 84 7 (1.5%) 7 (2%) 0 (0.0%)
>=85 2 (0.4%) 2 (0.8%) 0 (0.0%)
IAge Distribution
Mean (SD) 41.4 (16.6) 42.8 (17.1) 37.5 (14.4)
Median 41 41.5 36
Range 16 - 89 16 - 89 17 - 68

Do you have asthma?

Yes 106 (22.5%) 83 (23.9%) 23 (18.9%)
No 361 (76.6%) 264 (75.9%) 97 (79.5%)
Don't know / not sure 1 (0.2%) 1 (0.3%) 0 (0.0%)
Missing 3 (0.6%) 0(0.0%) 2 (1.6%)
Have you used Primatene Mist
within the past five years?
Yes 62 (13.2%) 44 (12.6%) 18 (14.8%)
No 406 (86.2%) 304 (87.4%) 102 (83.6%)
Missing 3 (0.6%) 0(0.0%) 2 (1.6%)

Source: LCS-tables-and-listing, Table DMG_LIT (LCS3)
1 subject did not take the REALM

3.2.1.8 Results and Conclusions for LCS3

The results for the primary communication objectives are shown in Table 10.

The comprehension rate for the first primary communication objective to not rely on the dose
indicator after dropping the inhaler and to keep track of the number of sprays you use on your
own records (Q4) was 83.0% with a 95% CI of (79.3%, 86.3%), which was an improvement over
the first two label comprehension studies. It should be noted that the question testing this
objective changed considerably from LCS2 to LCS3 with the introduction of text specifically
mentioning the “dose indicator” and a box was placed around the section of the label that
contained information relating to this objective.

Comprehension for the first primary communication objective fell slightly short of the 85%
performance threshold with 87.1% of normal literacy subjects providing a correct or acceptable
response with a 95% CI of (83.1%, 90.4%).

There was a statistically significant association of literacy with the primary comprehension

objective (Chi-square=14.4, df=1, p=0.0001) where normal literacy subjects demonstrated higher
comprehension (87.1%) than low literacy subjects (72.1%).
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There was also a statistically significant association of previous Primatene Mist use with the
primary comprehension objective (Chi-square=4.55, df=1, p=0.03) where previous Primatene
Mist users subjects had lower comprehension (74.2%) than non-users (85.0%).

Table 10: Results for the Primary Communication Objective (LCS3)

Primary Question # and Comprehension Rate (Correct + Acceptable)
Communication Text % (n/N)
Objective(s) (95% CI)*
Total Normal Low Prior Prior
Literacy Literacy | Primatene | Primatene
Mist Mist
Users Non-Users
Question 4: 83.0% 87.1% 72.1% 74.2% 85.0%
1. If you drop the What does the (391/471) (303/348) (88/122) (46/62) (345/406)
lﬁhﬂer’ d.";l."t relyon | packageinsert | (7930, | (831%, | (633% | (615% | (81.1%
the dose indicator. say about the PN o Sosn PN o/
Keep track of the dose indicator if 86.3%) 90.4%) 79.9%) 84.5%) 88.3%)
number of sprays you the inhaler is
take. dropped?

* 2-sided 95% exact confidence interval
Source: Table 20, Label Comprehension Summary Report

The results for the secondary communication objectives are presented in Table 11. Note these

objectives were not evaluated using a performance threshold. Overall, subjects performed
relatively well for the cleaning objective with comprehension rate of 94.1%. The re-priming
objective (Q2 and Q3) had comprehension rates of 82% and 87% respectively.

Table 11: Results for the Secondary Communication Objectives (LCS3)

Secondary Question # and Comprehension Rate (Correct + Acceptable)
Communication Text % (n/N)
Objective (95% CI)*
Total Normal Low Prior Prior
Literacy Literacy Primatene | Primatene
Mist Mist
Users Non- Users
1. The mouthpiece Question 5: 94.1% 96.3% 88.5% 95.2% 94.6%
should be cleaned daily | 4ccording to (91.5%, | (93.7%, | (81.5%, | (86.5%, | (91.9%,
the package 96.0%) 98.0%) 93.6%) 99.0%) 96.6%)
insert, how
often should the
mouthpiece be
cleaned?
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2. You must prime your
inhaler under the
following circumstances:

a. If you have not used
it in more than 2 days

b. If you must use it
when still wet after
cleaning

Question 2:

John cleaned
his inhaler and
it is still wet.
Now he must
use it before it
is dry. What
does the insert

81.5%

(77.7%,
84.9%)

83.9%

(79.6%,
87.6%)

75.4%

(66.8%,
82.8%)

75.8%

(63.3%,
85.8%)

83%

(79.0%,
86.5%)

say he should
do?

Question 3: 87.0% 91.1% 76.2% 90.3% 87.2%

Sally has not (83.7%, (87.6%, (67.7%, (80.1%, (83.5%,
used her inhaler 89.9%) 93.9%) 83.5%) 96.4%) 90.3%)
for more than
two days. What
does she need to
do to the
inhaler before
using it again?

* 2-sided 95% exact confidence interval
Source: Table 21, LCS Summary Report

3.2.2 Behavioral Study
3.2.2.1 Study Design and Endpoints for Behavioral Study

After the Applicant determined that the label comprehension studies showed an adequate
consumer understanding of the labeling, a consumer behavior study was performed in which
subjects were instructed to actually demonstrate how to use the product, based upon the labeling.
For this study, 61 subjects (>12 years old) were used. Comprehension objectives were
established and subject performance was graded using two qualified evaluators. This study
assessed consumers’ ability to carry out tasks related to use and maintenance of the MDI: (i)
prime/re-prime the inhaler, (ii) clean the inhaler, (iii) reassemble the inhaler, (iv) correctly
position the inhaler, and (v) actually deliver a dose following the insert instructions only.

The behavioral study was conducted from October 29-November 2, 2012 in two sites. There
were 37 subjects tested at the first site in Salt Lake City, UT and 24 subjects tested at the second
site in Los Angeles, CA. Of the 61 subjects, eight were former Primatene Mist users; 19 were
asthma sufferers; ten were ages 12-17 and five were low literacy. Placebo was utilized instead of
active ingredient in this study.

The study focused on those steps in the proposed consumer package insert regarding priming,
cleaning and medicating that are different from the previous product, Primatene Mist. The
primary objectives were defined as those steps that represent a significant or moderate safety risk
to consumers if not correctly performed.
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Table 12: Behavioral Study Objectives

Task

Objective

Priming
Remove the cap
Shake inhaler
Hold inhaler with dose indicator up
Spray into air at least one time
Cleaning
Remove the cap
Remove container
Wash mouthpiece through opening
For 30 seconds
Wash mouthpiece through the top
With warm water
Shake off excess water
Dry Completely (either by overnight or re- prime)
Reassemble the inhaler
Put the Inhaler Back together
Attach removable cap to mouthpiece
Insert container in mouthpiece
Finger Placement
Place forefinger in the center of the dose indicator
Dosing
Take cap off mouthpiece
Shake inhaler before inhalation
Place forefinger in center of dose indicator
Empty the lungs by exhaling
Place mouthpiece in mouth
Lips closed around the mouthpiece
Inhale
...while squeezing mouthpiece and container together
...pressing on center of dose indicator
Continue the deep breath
Hold breath
Release (by releasing forefinger from the container)
Remove inhaler from mouth
Exhale slowly
Keep lips nearly closed
Replace cap

Informational only
Primary
Primary
Primary

Informational only
Primary
Primary
Primary
Primary
Primary
Informational only
Informational only

Informational only

Informational only

Informational only

Primary

Information Only
Primary
Information Only
Secondary
Secondary
Secondary
Primary

Primary

Primary
Secondary
Secondary
Information Only
Information Only
Secondary
Secondary

Information Only

Source: Label-behavior-study-report, pp. 10-11
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A subject’s performance of the various subtasks was filmed and observed by two independent
interviewers. The two independent interviewers, one considered the primary, observed the
subjects to determine whether the subjects correctly performed the subtasks. In the event of a
disagreement between the two interviewers, the two interviewers jointly reviewed their ratings
and determined if the discrepancy could be resolved through discussion. If it was discovered that
interviewers agreed and a discrepancy could be resolved by these discussions, the data were
updated accordingly at that time. If the two on-site interviewers did not agree and a discrepancy
still remained, a third independent reviewer/arbitrator evaluated the video recordings and
resolved the discrepancy by rating each sub-procedure of the task where discrepancies occurred.

It should be noted that the washing subtasks were not performed at a sink with water. Instead,
subjects verbally described and demonstrated (without water) how they would wash the
mouthpiece. The Applicant stated that, “it was viewed that choosing to have subjects pantomime
the steps for washing the mouthpiece required the subjects to think through the procedures
themselves rather than being overly prompted to do this by being lead to an area with a sink™.

There is some concern that the results for the cleaning tasks may not accurately reflect the
subject’s ability to correctly clean the device.

3.2.2.2 Statistical Methodologies

The objective of the analyses was to assess for each task the proportion of subjects who
adequately performed the task. The proportion of subjects that adequately performed the given
instruction for all steps was not done.

The percentage of participants who successfully demonstrated each direction in the package
insert was calculated. Correct and (where defined) acceptable response rates were calculated
along with 95% confidence limits (using binomial standard errors).

Performance threshold of 85% were set only for the tasks that tested the primary objectives listed
above in Table 12.

The Applicant provided the following clinical justifications for the 85% performance thresholds
used for the primary objectives:

e Priming

o Shake the inhaler
During the priming process, shaking of the inhaler ensures that the medication is
evenly mixed and distributed throughout the canister. This is achieved through
shaking during the priming process. If shaking is not performed, it could create
uneven distribution of the medication and ingredients during the subsequent
actuation. For dosing immediately after the priming, the first actuation has the
potential to provide an uneven amount of medication to the user and not provide
immediate relief to the asthma symptoms.

o Hold inhaler with dose indicator up
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If the dose indicator is not in the up position during the actuation of the inhaler, it
could cause the propellant only to be discharged. If this process continued over the
life of the product, the propellant would be completely discharged and the inhaler
would fail to provide any medication. This has the potential to not provide medication
to the user when needed.
o Spray into the air at least one time
If the inhaler is not sprayed during the priming process, priming would not be
achieved. As a result, the first dose of medication the user received has the potential
to be less than adequate.
e (lean the mouthpiece
o Remove the container
If the container (canister) is not removed during the cleaning process, the actuator
opening could not be confirmed to be cleaned as an adequate amount of water would
not be passed through the spray hole. This could lead to a clogging of the actuator and
a failure of medication to be received during the dosing process.
o Wash the mouthpiece through the opening
If water is not passed through the opening during the washing process, the spray hole
could become clogged.
o ...for 30 seconds
If the opening is not washed for 30 seconds during the washing process, the spray
hole could become clogged.
o Wash the mouthpiece through the top
If water is not passed through the top during the washing process, the spray hole
could become clogged.
o ...for 30 seconds
If the top is not washed for 30 seconds during the washing process, the spray hole
could become clogged.
e Finger Placement
o Place forefinger in the center of the dose indicator
If the user does not place finger on the center of the dose indicator, it could cause the
canister to be tilted to the side and cause a release of additional medication through
the valve stem. This could cause less medication in the canister than accounted for on
the dose indicator. The user could continue to use the inhaler as the dose indictor
would show actuations left.
e Dosing
o Shake the inhaler before inhalation
Shaking of the inhaler ensures that the medication is evenly mixed and distributed
throughout the canister. This is achieved through shaking prior to dosing. If shaking
is not performed, it could create uneven distribution of the medication and ingredients
during the subsequent actuation. Failure to shake has the potential to provide an
uneven amount of medication to the user and not provide immediate relief for the
asthma symptoms.
o Inhale
Failure of the user to inhale during the dosing will not allow the user to inhale the
medication. This will not allow for the medication to get into the lungs. The
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consequence will be that the user may not get complete relief from their asthma
symptoms.

o ...while squeezing mouthpiece and container together (actuating the inhaler)
If the user fails to squeeze the mouthpiece together there are two possible concerns.
The first is completely failing to depress it and therefore not providing an actuation. If
this happens, the user will not get any medication. The consequence will be that the
user will not get complete relief from their asthma symptoms. The second possibility
is that the user will not perform the sequence of the actuation of starting the
inhalation and then actuating while continuing the breath. If this occurs, the user
might not get a complete dose of medication. The consequence will be that the user
may not get complete relief from their asthma symptoms.

o ... pressing on the CENTER of the dose indicator
If the user does not place finger on the center of the dose indicator, it could cause the
canister to be tilted to the side and cause a release of additional medication through
the valve stem. This could cause less medication in the canister than accounted for on
the dose indicator. The user could continue to use the inhaler as the dose indictor
would show actuations left.

3.2.2.3 Patient Disposition, Demographic and Baseline Characteristics for the Behavioral
Study

The demographics are presented in Table 13. The study consisted of 65.6% females, with the
majority of adults having some education beyond high school. Nearly two-thirds were white. Ten
participants were under age 18 and the median age was 35, with a range of 12-71. It should be
noted that only 5 subjects (8.2%) were considered low literacy. Nearly a third (31%) of the
subjects reported having asthma. Finally, 8 subjects (13%) reported using Primatene Mist within
the last five years.

Table 13: Demographics for Behavioral Study

Number of
Subjects
n (%)

Gender

Male 21 (34.4)

Female 40 (65.6)
Education

8th grade or less 3(4.9)

Some high school 8 (13.1)

High school graduate, GED, or certificate 5(8.2)

Some college or technical school 29 (47.5)

College graduate 12 (19.7)

Post-graduate degree 4 (6.6)
Race
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White 38 (62.3)

Black or African American 5(8.2)
Hispanic 10 (16.4)
American Indian or Alaska Native 1(1.6)
Other 7(11.5)
Age Groups
Under 18 10 (16.4)
18to 24 8 (13.1)
25to0 34 11 (18.0)
35to 44 14 (23.0)
45 to 54 9(14.8)
55 to 64 7 (11.5)
65 to 74 23.3)
Age Distribution
Mean (SD) 35.8(15.8)
Median 35.0
Range (12, 71)
Literacy Level*
Normal 56 (91.8)
Low 5(8.2)
Do you have asthma?
Yes 19 (31.2)
No 39 (63.9)
Don't know 3(4.9)

Have you used Primatene Mist within the
past five years?

No 53 (86.9)
Yes 8 (13.1)

Source: Reviewer’s table
* Low literacy classified as either REALM<60 or REALM-TEEN<61

3.2.2.4 Results and Conclusion for the Behavioral Study

The results for the behavioral study are presented in Table 14.

For the priming tasks, subjects did not meet performance threshold for any of the tasks although
the “Hold inhaler with dose indicator up” task performance almost met the threshold
[rate=93.4%; 95% CI= (84.1%, 98.2%)]. Subjects fared much worse for the “Shake inhaler” task
with a rate of 74% and a 95% CI of (61%, 84%) and for the “Spray into air at least one time”
task with a rate of 82.0% with a 95% of (70%, 91%).
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For the cleaning tasks, subjects met the performance threshold for only the task “Wash
mouthpiece with warm water” [rate=97%; 95% CI= (88.7%, 99.6%)] although the “Remove
container” task was close to the threshold [rate=93.4%; 95% CI= (84.1%, 98.2%)]. Subjects
fared much worse for the “Wash mouthpiece through opening”, “Wash mouthpiece through
opening for 30 seconds”, and “Wash mouthpiece through the top” tasks. It should be noted that
the Applicant computed the “Wash mouthpiece through opening for 30 seconds” rate based only
on the 47 subjects who washed the mouthpiece through the opening. I instead computed the rate
using all of the subjects because this method provides an estimate of the proportion of subjects

who washed the mouthpiece through the opening for the prescribed length of time.

For the “Finger Placement” task, the performance threshold was not met with a rate of 88.5%
and a 95% CI of (77.8%, 95.3%).

For the medicating tasks, the performance threshold was met for almost all of the tasks with the
exception of the “Shake inhaler before inhalation” task with a rate of 75.4% and a 95% CI of
(62.7%, 85.5%).

The Applicant posits that subjects’ performance in shaking the device prior to priming or dosing
and cleaning the mouthpiece by washing through the opening and top for 30 seconds would be
expected to improve with continued use and familiarity with the product. They also stated,

1t is also likely that the artificial nature of the testing environment (including handling an
empty container) may also have influenced participant performance, particularly in
measurement of non-dosing behaviors such as cleaning (which participants likely
perceive as less important than the dosing demonstration)

Unfortunately, an actual use study was not conducted and there is no way to confirm their
hypothesis. Also it should be remembered that the washing steps did not occur at a sink but were
done as a “pantomime” with subjects describing what they would do. It is not clear what effect
this had on the estimate of the washing rates.

Information on device performance was collected in the efficacy clinical trials, however the

efficacy studies cannot be thought of as actual use studies because subjects were prompted to do
things and that this prompting would not occur in the actual use setting.
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Table 14: Results for the Primary Objectives in the Behavioral Study

Response Rate 95% CI *
% (n/N)
Priming
Shake inhaler 73.8% (45/61) (60.9, 84.2)
Hold inhaler with dose indicator up 93.4% (57/61) (84.1,98.2)
Spray into air at least one time 82.0% (50/61) (70.0, 90.6)
Cleaning
Remove container 93.4% (57/61) (84.1,98.2)
Wash mouthpiece through opening 77.0% (47/61) (64.5, 86.9)
For 30 seconds+ 72.1% (44/61) (59.2, 82.8)
Wash mouthpiece through the top 63.9% (39/61) (50.6, 75.8)
Wash mouthpiece with warm water 96.7% (59/61) (88.7,99.6)
Finger Placement
Place forefinger in the center of the dose indicator 88.5 (54/61) (77.8,95.3)
Medicating
Shake inhaler before inhalation 75.4% (46/61) (62.7, 85.5)
Lips closed around the mouthpiece 98.4% (60/61) (91.2, 100)
Inhale 100% (61/61) (94.1, 100.0)
t\zféleiiﬁ esrqueezing mouthpiece and container 98.4% (60/61) (91.2, 100)
Pressing on center of dose indicator 98.4% (60/61) (91.2, 100)

Source: Modified from Behavioral Study Report, pp. 25-26
* 2-sided 95% exact confidence interval

" In the study report, the Applicant computed percentages based on only the #subjects who washed the mouthpiece
through the opening (n=47). I have provided percentages based on the total number of subjects

In an information amendment submitted on 2/14/14, the Applicant stated, “the root cause of the
tested steps being ‘off goal” was likely due the fact that part of the Primatene Mist CFC previous
users who were included in the study were too dependent on their prior experiences of using
Primatene mist cfc and did not pay close attention to the changed/new instructions during the
€004 behavioral study.” They argued that the results for tasks in the shaded area of Table 15
support their hypothesis that the Primatene® Mist CFC users who were included in the study
were too dependent on their prior experience of using Primatene® Mist CFC. However, it is
important to the note that there were only 8 previous Primatene Mist users included in this study
and their inclusion did not markedly change the results for the overall group, i.e. rate for the total
group is similar to the rate for Primatene Mist CFC non-users and the rates for the shaking and
washing task still fell far below the performance threshold for the Primatene Mist CFC non-user
subgroup.
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Table 15: Subgroup Analyses by Previous Primatene Mist Use in the Behavioral Study

“Off Goal Step” Total Primatene Mist | Primatene Mist | Difference of
(n=61) |CFC Previous User CFEC Non- Percentage of
(n=38) Previous User the Two
(@=53) Subgroups
1 | “Shake the inhaler”
'm e '.'e. I?.T 1aler 45 (74%) 6 (75%) 39 (74%) -1%
prior to priming
2 | “Shake the inhaler
hake the inhaler 46 (75%) 6 (75%) 40 (76%) 1%

before inhalation”

3 | Prinung prior to use
(“Spray at least 1 time 50 (82%) 5 (62.5%) 45 (85%) 22.5%
into the air’)

4 | “Wash i thpi
GST he moutnpece 39 (64%) 3 (38%) 36 (68%) 30%
through the top™
5 | “Wash th thpiece
ash the moutipiece A7 (77%) 5 (63%) 42 (79%) 16%

through the opening”

Source: 2/14/14 Information amendment

Disagreements between the two interviewers

The rate of disagreement between two interviewers was 5.6% (133/2379) for the demonstration
data fields (actual subject rating procedures, which excludes the screening, demographic and
debriefing data fields). The rate of disagreement was relatively constant across the tasks with no
individual task having a much higher rate of disagreement.

3.3 Evaluation of Safety

Subjects in the consumer studies were not exposed to treatment; therefore, the evaluation of
safety 1s not applicable for these studies

4 FINDINGS IN SPECIAL/SUBGROUP POPULATIONS
4.1 Gender, Race, Age, and Geographic Region
4.1.1 Label Comprehension Studies

The results broken out by age, gender, and race are presented in Table 16 and Table 17. There are
no consistent subgroup findings across the three label comprehension studies.
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Table 16: Comprehension Rates for the 1st Communication Objective

1. If the inhaler is dropped, do not rely on the dose indicator. It is

Subgroup recommended to keep track of the number of sprays taken from your
inhaler based on your own records.
LCS1 LCS2 LCS3*
% (n/N) % (n/N) % (n/N)
(95% CI)* (95% CI)* (95% CI)*
Sex '
Male 47.5(103/217) 63.4 (140/221) 82.2 (185/225)
(40.7, 54.3) (56.6, 69.7) (76.6, 87.0)
Female 55.4 (119/215) 72.4 (160/221) 84.8 (206/243)
(48.4, 62.1) (66.0, 78.2) (79.6, 89.0)
Race '
White 55.0 (111/202) 75.7 (165/218) 87.1(237/272)
(47.8, 61.9) (69.4,81.2) (82.6, 90.9)
Black or African American 47.9 (67/140) 60.0 (78/130) 77.4 (65/84)
(39.4, 56.5) (51.0, 68.5) (67.0, 85.8)
Hispanic 54.6 (30/55) 61.8 (34/55) 77.4 (65/84)
(40.6, 68.0) (47.7,74.6) (67.0, 85.8)
Asian 50.0 (2/4) 100.0 (2/2) 100.0 (6/6)
(6.8,93.2) (15.8,100.0) (54.1, 100.0)
Native Hawaiian or Pacific 0.0 (0/1) 50.0 (1/2) 50.0 (1/2)
Islander (1.3,98.7) (1.3,98.7)
American Indian or Alaska 28.6 (2/7) 80.0 (4/5) 100.0 (5/5)
Native (3.7,71.0) (28.4,99.5) (47.8,100.0)
Refused to answer or 0.0 (0/2) 0.0 (0/3)
missing (0.0, 84.2) (0.0, 80.8)
Other 43.5(10/23) 57.1 (16/28) 80.0 (12/15)
(23.2, 65.5) (37.2,75.5) (51.9,95.7)
Age Groups
<65 years 51.5 (206/400) 66.5 (274/412) 81.8 (345/422)
(46.5, 56.5) (61.7,71.0) (77.7, 85.3)
>065 years 50.0 (16/32) 86.7 (26/30) 93.9 (46/49)
(31.9, 68.1) (69.3,96.2) (83.1,98.7)

Source: Reviewer’s table

* 2-sided 95% exact confidence interval

T Missing gender and race information for three subjects in LCS3
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Table 17: Comprehension Rates for the 2nd and 3rd Primary Communication Objectives

Subgroup 2. The dose indicator will stop counting at -0ll and the inhaler must
be replaced.
3. Even though there may be medication in the container when the
dose indicator is zero, the correct dose in each spray cannot be
assured.
LCS1 LCS2 LCS3
% (n/N) % (n/N) % (n/N)
(95% CI)* (95% CI)* (95% CD*
Sex'
Male 85.2 (185/217) 92.3 (204/221) NA
(79.8, 89.7) (88.0,95.5)
Female 88.8 (191/215) 91.4(202/221) NA
(83.8,92.7) (86.9, 94.7)
Race'
White 90.6 (183/202) 92.7 (202/218) NA
(85.7,94.2) (88.4, 95.8)
Black or African American 84.3 (118/140) 90.0 (117/130) NA
(77.2, 89.9) (83.5,94.6)
Hispanic 81.8 (45/55) 96.4 (53/55) NA
(69.1, 90.9) (87.5,99.6)
Asian 75.0 (3/4) 100.0 (2/2) NA
(19.4,99.4) (15.8, 100.0)
Native Hawaiian or Pacific 100.0 (1/1) 100.0 (2/2) NA
Islander (15.8, 100.0)
American Indian or Alaska 85.7 (6/7) 100.0 (5/5) NA
Native (42.1, 99.6) (47.8, 100.0)
Refused to answer 50.0 (1/2) NA
(1.3,98.7)
Other 87.0 (20/23) 85.7 (24/28) NA
(66.4,97.2) (67.3,96.0)
Age Groups
<65 years 88.2 (353/400) 91.8 (378/412) NA
(84.7,91.2) (88.7,94.2)
>65 years 71.9 (23/32) 93.3 (28/30) NA
(53.2,86.2) (77.9, 99.2)

Source: Reviewer’s table

* 2-sided 95% exact confidence interval
T Missing gender and race information for three subjects in LCS3

NA: LCS3 only had one primary communication objective

4.1.2 Behavioral Study

Subgroup analyses were not performed for this study because of the small number of subjects

enrolled in this study (n=61).
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4.2 Other Special/Subgroup Populations

The other important subgroup defined by literacy level and prior Primatene use have been
discussed previously in Section 3.3.

5 SUMMARY AND CONCLUSIONS
5.1 Statistical Issues

Analysis population to assess comprehension in the LCS relative to the performance
threshold

The Applicant states that comprehension should be assessed against the performance threshold of
85% for the normal literacy group only rather than the general population that includes both
normal and low literacy subjects. Assessing performance relative to the threshold in only the
normal literacy cohort could potentially bias the decision toward meeting the threshold because
normal literacy subjects usually have higher comprehension rates than low literacy subjects. For
the first primary communication objective, in LCS3 there was a statistically significant
association (Chi-square=14.4, df=1, p=0.0001) between literacy level and comprehension where
normal literacy subjects demonstrated higher comprehension (87.1%) than low literacy subjects
(72.1%). However, in LCS2, normal literacy subjects (93.1%) demonstrated similar
comprehension as low literacy subjects (88.8%) for the second and third primary communication
objectives with no statistically significant association of literacy level and comprehension (Chi-
square=2.17, df=1, p=0.14).

Performance thresholds

For the label comprehension studies, the Applicant did provide reasons why the safety risk for
the issue felt to be of greatest import, undercounting the number of doses, was low and also
stated how they would mitigate the safety risk by adding the following elements to the DFL
(Appendix A.1):

Asthma alert: Because asthma may be life threatening, see a doctor if you:
o are not better in 20 minutes

o getworse

o need more than 8 inhalations in 24 hours

o have more than 2 asthma attacks in a week

o These may be signs that your asthma is getting worse

However, they did not explicitly state why the performance threshold should be 85%.

Behavioral study washing subtasks

There is some concern that the results for the cleaning tasks may not accurately reflect the
subject’s ability to correctly clean the device because the washing subtasks were not performed
at a sink with water but instead, subjects verbally described and demonstrated (without water)
how they would wash the mouthpiece.
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Label Comprehension Performance

Comprehension of the first communication objective, “If the inhaler is dropped, do not rely on
the dose indicator. Keep track of the number of sprays” fell far below the 85% performance
threshold in normal literacy subjects for LCS1 [rate=55.6%; 95% CI=(50.0%, 61.1%)] and LCS2
[rate=72.6%; 95% CI=(67.3%, 77.4%)]. In LCS3, comprehension [rate=87.1%; 95% CI=(83.1%,
90.4%)] in normal literacy subjects improved from first two label comprehension studies but still
fell slightly below the 85% threshold. It should be noted that the question testing this objective
changed considerably from LCS2 to LCS3 with the introduction of text specifically mentioning
the “dose indicator” and a box was placed around the section of the label that contained
information relating to the objective.

Comprehension of the second and third communication objectives, “The dose indicator will stop
counting at — 0 and the inhaler must be replaced” and “Even though there may be medication in
the container when the dose indicator is zero, the correct dose in each spray cannot be assured”
met the 85% performance threshold for normal literacy subjects in LCS2 [rate=93.1%; 95%
CI=(89.7%, 95.6%)] and was not re-tested in LCS3.

Behavioral Study

In the behavioral study, the subjects’ ability to correctly perform the task related to shaking the
inhaler and washing the mouthpiece fell far below the 85% performance threshold. These
difficulties could be of import because the Applicant in their justification explained the
importance of these tasks. Specifically, shaking the inhaler is important because it ensures that
the medication, which is a suspension, is evenly mixed and distributed. Lack of shaking could
potentially result in dose variability leading to the administration of higher doses. Washing the
mouthpiece properly is also important because without properly cleaning, the device could
become clogged and medication would not be dispensed. The relatively low level of proper
cleaning is an issue because as stated in the FDA correspondence of 9/23/11, “Experience has
shown that HFA MDI devices are prone to clogging”.

The Applicant argued that the results for the Priming prior to use (“Spray at least 1 time into the
air”), “Wash the mouthpiece through the top”, and “Wash the mouthpiece through the opening”
tasks (shaded area of Table 15) support their hypothesis that the Primatene® Mist CFC users
who were included in the study were too dependent on their prior experience of using
Primatene® Mist CFC. However, it is important to the note that there were only 8 previous
Primatene Mist users included in this study and their inclusion did not markedly change the
results for the overall group, i.e. rate for the total group is similar to the rate for Primatene Mist
CFC non-users and the rates for the shaking and washing tasks still fall far below the
performance threshold for the Primatene Mist CFC non-user subgroup.

5.2 Conclusions and Recommendations

There are concerns with the ability of subjects to correctly use the product based on the results of
the behavioral study where the tasks related to shaking the inhaler and washing the mouthpiece
fell far below the 85% performance threshold.
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The Applicant posits that subjects’ performance in shaking the device prior to priming or dosing
and cleaning the mouthpiece by washing through the opening and top for 30 seconds would be
expected to improve with continued use and familiarity with the product. They also stated,

1t is also likely that the artificial nature of the testing environment (including handling an
empty container) may also have influenced participant performance, particularly in
measurement of non-dosing behaviors such as cleaning (which participants likely
perceive as less important than the dosing demonstration).

Unfortunately, an actual use study was not conducted and there is no way to confirm their
hypothesis. Also it should be remembered that the washing steps did not occur at a sink but were
done as a “pantomime” with subjects describing what they would do. It is not clear what effect
this had on the estimate of the washing rates.
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1 EXECUTIVE SUMMARY

The applicant submitted the results from one phase 3 adult study (API-E004-CL-C, hereafter
referred to as C) and one phase 3 pediatric study (API-E004-CL-D, hereafter referred to as D), as
well as two dose-findings studies (API-E004-CL-A, hereafter referred to as A and API-E004-
CL-A2, hereafter referred to as A2) in support of the efficacy of epinephrine HFA-MDI
(metered-dose inhaler)for temporary relief of mild symptoms of intermittent asthma in adults and
children 12 years of age and older. Epinephrine HFA-MDI (hereafter referred to as E004) is
proposed as a replacement for epinephrine chlorofluorocarbon (CFC)-MDI, for over-the-counter
(OTC) use, which stopped commercial distribution on December 31, 2011, due to the phase-out
of products containing CFCs outlined by the Montreal Protocol.

Studies A and A2 were both randomized, multicenter, double-blinded/evaluator-blinded,
placebo- and active-controlled 5-arm and 8-arm crossover studies, respectively. Study A was the
first dose-ranging study which studied three doses of E004 (i.e., 250 mcg, 320 mcg, and 440
mcg), Primatene, and placebo HFA and Study A2 studied the five doses of E004 (i.e., 90 mcg,
125 mcg, 180 mcg, 200 mcg, and 250 mcg), placebo HFA, and two doses of Primatene (i.e., 220
mcg and 440 mcg). E004 250 mcg four times daily demonstrated a greater change in FEV,
AUC .6 and serial FEV| measurements compared to the other nominal doses of 90, 200, 320,
440 mcg. Both studies showed E004 250 mcg had better efficacy compared to Primatene doses.

Study C was a double blind, randomized, parallel group (E004 250 mcg four times daily (QID),
placebo QID, or Primatene Mist 440 mcg QID), controlled, clinical trial in asthma patients aged
12 years and older. The primary measure of efficacy was AUCy.¢, of A% FEV|, defined as the
area under curve of post-dose FEV| percentage changes (A %) from the same-day pre-dose
baseline FEV; up to 6 hours post-dose at week 12. E004 250 mcg showed a statistically
significant greater improvement in lung function over 12 weeks of treatment compared to
placebo, regardless of the imputation strategies used to handle missing data.

Study D had a similar design as Study C with the primary measure of efficacy being the AUC_gh
of A% FEV at the week 4. Study randomized the asthma patients aged 6 to 11 years old into
two treatment arms (E004 250 mcg QID and placebo QID) with stratification of age group (4-8
and 9-11). Analyses of the primary efficacy endpoint using the pre-specified statistical method
showed no statistically significant treatment effect between E004 250 mcg and placebo in the
pediatric population.

In summary, there is statistical evidence of a difference between E004 and placebo in asthma
patients aged 12 years and older based on Study C and supported by the two dose-finding studies
(studies A and A2). In Study C, the estimated treatment difference in AUC_gps of %A FEV at
week 12 was about 28 (%xL) (95% CI of (12, 44) (%xL)). This finding is supported by the
results from the analyses of the secondary endpoints. EO04 treated patients had a higher mean
AUC¢ns of FEV| of 15.8 (Lxhr) compared placebo group of 14.4 (Lxhr). At 5 minutes after
dosing, the E004 treated patients had 0.25L FEV; improvement compared 0.02L for placebo
group. The E004 treated patients reached the maximum FEV; in an hour compared to 2 hours in
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the placebo group. These findings demonstrated E004’s bronchodilator effect. The treatment
effect observed in the Primatene arm was numerically smaller compared to E004.

In Study D, there is not enough evidence to support the efficacy of E004 in asthma patients aged
4 to 11 years old. The applicant is not seeking the approval for this age group in this current
application.

The Joint Meeting of the Nonprescription Drugs Advisory Committee (NDAC) and the
Pulmonary-Allergy Drugs Advisory Committee (PADAC) of the US Food and Drug
Administration (FDA) convened on March 25, 2014 to discuss the over-the counter (OTC)
marketing of the epinephrine inhalation aerosol (HFA) 125 mcg/actuation for temporary relief of
mild symptoms of intermittent asthma for patients aged 12 years or older. The panels voted in
favor of the drug’s efficacy (14 yes, 10 no, 1 abstain) and against its safety (7 yes, 17 no, 1
abstain) for OTC use. Several committee members voiced concern that if the inhaler is available
OTC, people may be inclined to use it in lieu of seeking appropriate medical treatment. The
HFA inhaler also requires special care to prevent inaccurate dosing, and some members were
concerned that patients might not use and care for the inhalers properly.
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2 INTRODUCTION

2.1 Overview
2.1.1 Class and Indication

The applicant, Armstrong Pharmaceuticals (Armstrong), has submitted a New Drug Application
(NDA 205920) to the Division of Nonprescription Clinical Evaluation (DNCE) for epinephrine
HFA-MDI, referred to as E004 hereafter. The proposed indication is the “temporary relief of
mild symptoms of intermittent asthma in adults and children 12 years of age and older”.

E004 is proposed as a replacement for epinephrine chlorofluorocarbon (CFC)-MDI, for over-the-
counter (OTC) use, which stopped commercial distribution on December 31, 2011, due to the
phase-out of products containing CFCs outlined by the Montreal Protocol.

The innovator product, Primatene”™ Mist (NDA 16-126, Wyeth) was approved in 1967. A generic
version, epinephrine CFC-MDI (ANDA 87-997, Armstrong [a subsidiary wholly owned by
Amphastar]) was approved in 1984. Armstrong has since purchased the Primatene® Mist
trademark and Wyeth has withdrawn NDA 16-126 and discontinued distribution of the product.
The epinephrine CFC- MDI (Primatene® Mist, hereafter referred to as Primatene), is available in
a 220 mcg/inhalation formulation, and is indicated for the “temporary relief of occasional
symptoms of mild asthma: wheezing, tightness of chest, shortness of breath” in adults and
children 4 years of age and older. The dosing recommendation across the entire age spectrum is:

“Start with one inhalation, then wait at least 1 minute, if not relieved, used once more. Do not
use again for at least 3 hours.”

2.1.2  History of Drug Development

The initial development program for E004 was introduced to the Agency on March 27, 2007 via
IND 74286 and discussed with the Division of Nonprescription Clinical Evaluation (DNCE).

Several interactions between the Agency and the Applicant have previously taken place. The
following statistics-related comments were provided to the applicant at the January 31, 2013 pre-
NDA meeting (meeting preliminary comments dated January 30, 2013 and meeting minutes
dated February 28, 2013 in DARRTS):

1. We request that you include efficacy analyses based on the mean change in FEV, in addition to the
AUCAFEV%.

2. In Studies C and D, you propose to evaluate the primary endpoint based on the evaluator per-protocol
population. We remind you of our discussion at the first preNDA meeting held on September 23, 2011,
during which we recommended that the primary analysis for Trial D be performed using the Intent-to-Treat
(ITT) population. While your approach will likely produce no missing data since you are only including
patients who completed the trial and who potentially adhered to the protocol, we are concerned that these
post-baseline evaluator-based criteria will introduce bias. In many cases, the use of per-protocol
population may not preserve the baseline comparability between treatment groups achieved by
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randomization. In addition, excluding patients who dropped out that are related to outcome may introduce
bias and influence the results. Furthermore, it is unclear whether this subset of patients can adequately
address the primary objective of the study since you are only evaluating those patients who complete the
study and adhered to the protocol. You also propose to test the difference between treatment arms using
one-side t-test with a=0.05. The primary analysis should be performed using two-sided t-test with a=0.05
based on the intent-to-treat population (defined as all randomized patients regardless of whether they
discontinue from treatment or study).

3. In your statistical analysis plan, provide a detail description on how you plan to handle missing data.
Discuss potential mechanisms which may cause FEV, data to be missing, and how those mechanisms
affected your selection of the primary analysis method. In addition, describe the underlying estimand, and
explain why the estimand is appropriate for this study we also recommend that you outline additional
analyses to gauge the sensitivity of your primary analysis method to violations of the assumed missing data
mechanism. In addition, provide a plan on how you will integrate and explain the results from all these
sensitivity analyses; in particular, if the results are in a different direction from the result of the primary
analysis. We also recommend that the reasons for discontinuation be clearly documented to avoid less
informative terms such as ‘lost to follow-up’, ‘patient/investigator decision,” ‘withdraw consent’, etc. If a
patient is ‘lost to follow-up,’ you should provide a plan for attempting to contact the patient so that a more
informative category can be assigned. " Refer to the National Research Council of the National Academy’s
report, titled “The Prevention and Treatment of Missing Data in Clinical Trials” for further information.

4. Should you intend to make labeling claims based on the results from the analyses of the other secondary
endpoints, your statistical analysis plan must include sufficient details regarding missing data, and the
method you will use to control the probability of Type 1 error.

5. In the NDA submission, provide all raw datasets (in SDTM format or in other format), as well as analysis
datasets (including all efficacy and safety variables) used to generate the results presented in your study
report. In addition, provide a data definition file (in pdf format or xml format) that includes information on
how efficacy variables are derived.

o Include the programs used for creating main efficacy analysis datasets from submitted raw
datasets (in SDTM format or in other format) and the programs used for the efficacy and main
safety analyses. In addition, provide a document that explains what each program is used for.

e Provide the analysis datasets and programs used to generate the specific analyses results
contained in the ISE reports.

e Provide the analysis datasets and programs used to generate the inferential analyses results in the
1ISS.

e You can check the FDA website to find the information about current document and guidance:
http://'www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequireme
nts/ElectronicSubmissions/UCM199759.pdf

2.1.3  Specific Studies Reviewed

The applicant submitted the results from 10 studies to support the indication of the OTC product
of E004. The efficacy studies included two dose finding studies, one phase 3 adult study, and one
phase 3 pediatric study. These four studies will be the focus of my review (Table 1). In this
clinical program, the applicant included Primatene® Mist as an active control. The E004 and
Placebo-HFA share identical product configuration and physical attributes, Primatene® Mist has
different product configuration and physical appearance than other two arms. Therefore,
Primatene® Mist arm could only be evaluator-blinded and was not patient-blinded.
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Throughout this review, epinephrine HFA-MDI will be referred to as E004; Primatene” Mist will
be referred to as Primatene.

Table 1: List of Studies Included in this Review

Study ID Location Design Primary # of Patients per Study population
(Period) Endpoint Arm (Completed)
Phase Il 4 sitesin R, DB or EB, AUC of E004 250 mcg, 26/24 18+ Adult patients with mild to
API-E004-CL-A  the US MC, active- A%FEV1, E004 320 mcg, 26/24  moderate asthma
(A) controlled, relative to E004 440 mcg, 26/24
single-dose, the same Primatene 440 mcg,
(3/25/2010— five-arm day 26/24
6/30/2010) crossover baseline Placebo, 26/24
Phase Il 5sitesin R, DB or EB, AUC of E004 90 mcg, 30/29 18+ Adult patients with mild to
API-E004-CL- the US MC, single- A%FEV1, E004 125 mcg, 30/29 moderate asthma
A2 dose, eight- relative to E004 180 mcg, 30/29
(A2) arm crossover  the same E004 200 mcg, 30/29
day E004 250 mcg, 30/29
(11/22/2010- baseline Primatene 220 mcg,
2/10/2011) 30/29
Primatene 440 mcg,
30/29
Placebo, 30/29
Phase Il 34 sites R, DB or EB, AUC of E004 250 mcg QID, male and female asthma patients aged
API-E004-CL-C inthe US PC, AC, MC, A%FEV1, 248/205 12 — 75 years documented asthma
(C) MD 12-weeks relative to Primatene 440 mcg, requiring inhaled epinephrine or 3-
the same QID, 64/53 agonist treatment for at least 6 months,
(5/5/2011- day Placebo, 61/52 but who were otherwise generally
11/16/2011) baseline healthy
Phase Il 8sitesin R, DB, PC, AUC of E004 250 mcg QID, 4-11 years pediatric patients with mild
API-E004-CL-D the US AC, MC, MD, A%FEV1, 35/20 to moderate asthma
(D) 4-weeks relative to Placebo, 35/21
the same
(10/08/2011— day
3/14/2012) baseline for
Week-4

Abbreviations: DB = double blind; EB = evaluator-blinded OID = once daily; PC = placebo-controlled; QID = four times daily; R = randomized;
MC=multi-cent, MD=multi-dose

2.2 Data Sources

All data was supplied by the applicant to the CDER electronic data room in SAS transport
format. The data and final study report for the electronic submission were archived under the
network path location \\...\205920.enx. The information needed for this review was contained in
submission modules 1, 2.7, and 5.3.5 modules 5 datasets.
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3 STATISTICAL EVALUATION
3.1 Data and Analysis Quality

In general, the data and analysis quality are acceptable. An information request (IR) letter was
sent to the applicant on October, 18, 2013 seeking additional data and results for the following
measurements: AUCy.¢ns FEV1, Fmax, and Tmax for both studies E004-C and E004-D. The
applicant submitted the requested information on November 5, 2013.

3.2 Evaluation of Efficacy

3.2.1 Dose Finding Studies

According to the applicant, the proposed dose for E004 (2x125 mcg) is 43% lower than that for
Primatene (2%220 mcg) due to a higher delivery efficiency of the suspension formulation of
E004. In this section, I examined and confirmed the results from the two dose-ranging studies (A
and A2). Of note, the Division agreed on 5/10/2011 to start E0O04 Phase III studies with E004
formulation strength of 125 mcg per inhalation and 2 inhalations (250 mcg) per dose, based upon
the initial review of the findings from the five phase I/II clinical studies of E004 that included
two efficacy and initial single normal dose safety studies (studies A and A2) and three PK and
safety studies at single high doses (studies B, B2, and B3),

Studies A and A2 were both randomized, multicenter, double-blinded/evaluator-blinded,
placebo- and active-controlled 5-arm and 8-arm crossover studies, respectively. Study A was the
first dose-ranging study which studied three doses of E004 (i.e., 250 mcg, 320 mcg, and 440
mcg), Primatene, and placebo HFA and Study A2 studied the five doses of E004 (i.e., 90 mcg,
125 mcg, 180 mcg, 200 mcg, and 250 mcg), placebo HFA, and two doses of Primatene (i.e., 220
mcg and 440 mcg).

Study A consisted of 5 periods with 5 scheduled visits and Study A2 consisted of 8 periods with
8 scheduled visits. Each qualified patient who demonstrated acceptable airway reversibility with
Primatene® Mist epinephrine inhaler at screening participated in each study visits, generally
with 2-14 day inter-visit intervals (wash-out period). During each visit, the patients randomly
received one of the treatments and the serial FEV; were collected before and after dosing (pre-
dose, Smin, 30min, lhr, 2hrs, 3hrs, 4hrs, and 6hrs). The demographic profile of patients in both
studies is generally well-balanced across treatment arms (Table 12 and Table 13, Appendix).

The primary endpoint for both studies was the AUC.¢, of post-dose FEV percentage changes
(A%) from the pre-dose baseline FEV; at Day 1. Based on the reviewer’s and also pre-specified
in SAP efficacy analysis results using the PP population for Study A, a significant (p-value <
0.05) improvement in bronchodilatory effect is observed in asthma patients treated with E004
(i.e., 250 mcg, 320 mcg, and 440 mcg) per the primary endpoint compared to asthma patients
treated with placebo (Table 2). There appears to be no dose response with the lowest dose of 250
mcg showing better efficacy compared to the two higher doses (Table 2). In Study A2, four E004

doses (125 mcg, 180 mcg, 200 mcg, and 250 mcg) also showed a significant bronchodilatory
9
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effect in asthma patients (Table 2) compared to the two Primatene doses (220 mcg and 440 mcg).
This is supported by findings from the analyses of secondary endpoints (Appendix, Table 14 and

Table 15).
Table 2: Analysis Results on the Primary Efficacy Endpoint for Both Studies (PP population)
Treatment Group N Mean (SD) Treatment Comparison with Placebo
Mean Diff. (SD) 95%CI p-value
Study A
E004 125 meg/inh. x2, (E250) 21  88.9 (70.1) 67.2 (57.6) (31.0, 103.3)  <0.001
E004 160 mcg/inh. x2, (E320) 20 62.8 (62.7) 44.9 (51.5) (11.7, 78.0) 0.01
E004 220 mcg/inh.x2, (E440) 21  75.6 (53.6) 53.9 (45.1) (25.8, 82.1) <0.001
Primatene 220 mcg/inh. x2 (Prim440) 21  74.3 (56.3) 53.6 (49.4) (21.7, 83.5) 0.001
Placebo 21  21.7 (41.4) - - -
Study A2
E004 90 mcg/inh. x1, (E90) 25 37.1 (50.0) 12.2 (53.5) -18.2 (42.6) 0.424
E004 125 mcg/inh. x1, (E125) 25  72.5(62.3) 47.6 (59.6) (13.7, 81.5) 0.007
E004 90 mcg/inh. x2, (E180) 25  98.2 (58.6) 73.3 (57.7) (40.5, 106.1)  <0.001
E004 100 mcg/inh. x2 (E200) 25  76.1 (57.7) 51.1 (57.3) (18.6, 83.7) 0.003
E004 125 mcg/inh. x2, (E250) 24  84.7 (62.9) 61.0 (60.4) (25.9, 96.1) 0.001
Primatene 220 mc(%/rllnrfzgé) 25  63.0 (56.7) 37.6 (56.7) (5.4, 69.9) 0.023
Primatene 220 m(zlg)i'lil;ljllél-zg)’ 24  47.4 (43.8) 23.7 (51.2) (-6.1, 53.5) 0117

Placebo 25  24.9 (56.8) -- - -

Note 1: p-value <0.05.
The mean, standard deviations, 95% confidence interval, and p—value are based on two-sided t-test analyses.

Instead of examining the difference in percentage change at Day 1, the clinical team requested
additional analyses on the change from baseline in FEV| AUCy., [L] at day 1 for both studies.
The analyses were done using a mixed effect model with sequence, treatment, and period as
fixed effects, and with subject nested with sequence as a random effect. The period effect was
not significant in either study (p-value=0.5379 for Study A and p=0.5472 for Study A2).

The results at Day 1 are generally consistent with what was observed by the applicant. All doses
of E004 except 90 mcg showed statistically significantly improvement in FEV; AUC_g
compared to placebo. The efficacy appears to plateau at doses around 180 mcg to 250 mcg. E004
250 mcg showed greater improvement in FEV; AUC_¢, compared to the two lowest doses in
study A2 and compared to the two higher doses in study A. All E004 doses except 90 mcg dose
showed better improvement in FEV; AUC_¢, compared to Primatene 440 mcg and 220 mcg
doses (Figure 1). Based on the FEV, time serial profile for Study A (Figure 2), the curves for all
E004 doses and the Primatene arm are clearly above the curve for the Placebo arm. There is also
some separation among the E004 doses with the lowest dose (i.e., 250 mcg) appearing to be
slightly more efficacious and had a much quicker onset time compared to the two higher E004
doses and the Primatene 440 mcg dose. Based on the time serial profile at Day 1 in study A2,
there is some separation among the E004 doses with the 180 mcg dose appearing to be more
efficacious and had a much quicker onset time compared to the other four E004 doses (including
250 mcg dose) and the two Primatene doses (Figure 3). The results from the analyses of the
secondary endpoints support this finding.

10

Reference ID: 3463756



In summary, E004 250 mcg four times daily demonstrated a greater change in FEV; AUCy.¢, and
serial FEV| measurements compared to the other nominal doses of 90, 200, 320, 440 mcg. E004
180 mcg four times daily showed a numerically greater improvement in FEV; AUC_g, compared
to 250 mcg arm, and this is supported by the serial FEV; measurements and the results from the
analyses of secondary endpoints. Both studies showed E004 250 mcg has a better efficacy
compared to Primatene doses.

Figure 1: Treatment Comparison for AUC., for A FEV1 (ITT)
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Figure 2: The 6-hour FEV, (L) Profile at Day 1 Study A (ITT)
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Figure 3: The 6-hour FEV, (L) Profile at Day 1 for Study A2 (ITT)
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3.2.2 Phase 3 Adult Study

3.2.2.1 Study Design and Endpoints, and Statistical Methodologies

Study C was a phase 3, 12-week, randomized, multicenter, double-blinded/evaluator-blinded,
placebo- and active-controlled trial to evaluate the long-term efficacy and safety of E004 250
mcg four times daily (QID) HFA inhaler compared to placebo and the currently marketed
Primatene® Mist (epinephrine CFC inhaler) in patients aged 12 years and older with intermittent
or mild-to-moderate persistent asthma.

A total of 373 patients were randomized to Arm T (E004 2x125 mcg/inh), Arm A (Primatene
2x220 mcg/inh, active control) and Arm P (Placebo) with a 4:1:1 ratio. The Primatene had
distinct physical attributes from those for E004 and Placebo; an evaluator-blinded technique was
applied for arm A. This study consisted of a screening visit and five visits scheduled at 3-week
intervals, as Visit-1 (Day 1 of study), Visit-2 (week 3), Visit-3 (week 6), Visit-4 (week 9), and
Visit-5 (week 12). The patients self-administered one of the three treatments via inhalations to
inhalations per dose, four times daily (QID) for 12 weeks. Dosing time was recommended to be
before the 3 meals and before bedtime, approximately every 4-6 hours. For the days of study
Visit 1, 3, and 5, the first AM dose was administered at the study sties.

The primary endpoint was AUC¢, of A% FEV1, defined as the area under curve of post-dose

FEV, percentage changes (A %) from the same-day pre-dose baseline FEV| (FEV at t;) versus
12
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time (AUC A %) (Figure 14, Appendix). The analysis compared the AUC.¢, A% FEV1 between
E004 and Placebo-HFA at Study Visit-5 using two-sided t-test.

Efficacy was assessed via pulmonary function testing at each of visits 1, 3 and 5 only and serial
FEV| measurements up to 6 hours post-dose were collected, in addition to safety and compliance
evaluations. Study Visits 2 and 4 were conducted for safety and compliance evaluations, without
study drug dosing and serial FEV| measurement at the study sites. The 8 FEV; measures were
taken at 0 (baseline), 5, 30, 60, 120, 180, 240, and 360 minutes post-dose.

The secondary efficacy endpoints included AUC of A volume for FEV|, time to onset [tonset],
peak bronchodilator response [Fmax], time to peak effect/response [tmax], duration of efficacy;
% responder rate, PEF (peak expiratory flow), DASS (daytime asthma symptom scores), and
NAS (nighttime awakening scores). The applicant’s definitions of the primary endpoint and each
secondary endpoint are listed in the Appendix.

All efficacy endpoints including AUCy.¢n, Fmax, duration, Time of onset, Tmax were calculated
based on the percent change FEV, (A%FEV)). In order to compare E004 with the same class of
drug on the market, the clinical team requested that the applicant provide additional efficacy
analyses based on the mean change in FEV, during the Pre-NDA meeting (meeting preliminary
comments, dated January 30, 2013 in DARRTS). In the NDA submission, the applicant did not
provide the results from the requested analyses. Instead, these data and analyses results for the
efficacy measurements of AUC.¢, for FEV |, Fmax of FEV| and Tmax for FEV, for both Studies
E004-C and E004-D were submitted on November 5, 2013 per request in the IR letter dated
October 18, 2013.

The Statistical Analysis Plan (SAP) for clinical efficacy Study C was prepared and initially
submitted to the FDA on 10/16/11. Two (2) minor modifications to the SAP version 1.0 were
submitted to the Agency on 4/13/12 and 4/26/12, respectively, for further clarification of study
population, rescue drug use analysis and vital signs data analysis. Further, FDA’s instructions on
the SAP given during the 1/31/2013 pre-NDA meeting were incorporated into version 2.0 and
version 2.1 of SAP and were submitted to the FDA for review on 2/14/2013.

The primary efficacy analysis was performed on the treated population (TP), defined as all
randomized patients who had taken at least one dose of the randomized treatment. The safety
evaluation was also performed on the TP population. The statistical analysis was performed to
examine if Armstrong’s E004 (Arm T), with a repeated dose for 12 weeks, has a significantly
greater bronchodilatory effect compared to the Placebo-HFA control (Arm P) in terms of AUC
of A%FEV,. The trial would be declared a success if the statistical analyses based on TP showed
that the E004 (Arm T) at Visit-5 has a significant bronchodilatory effect compared to Placebo
(Arm P). Similar efficacy analyses of Primatene active control arm (Arm A) versus Arm P were
also performed for the study validation purpose. Secondary efficacy endpoints were analyzed for
all complete-cases only, i.e., the per protocol population (PPP), defined as patients who have
successfully completed at least clinical Visit 5, and have evaluable AUC for clinical Visit 5 as

specified below:
(1) Pre-dose Baseline FEV, was valid;
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Reference ID: 3463756



(2) Treated by the correct study drug at the correct dose (except for placebo) with the correct delivery procedure
(except for placebo) as designed by the protocol of this study;

(3) Patient did not use rescue drug during the study visit;

(4) At least one out of the two FEV| measurements at 5 and 30 minutes post-dose was available; and

(5) FEV, at 360’ post-dose was available; and

(6) At least 5 out of all 7 Post-dose Serial FEV| measurements were available.

The applicant did not provide detailed information about the sample size calculation. No
interim efficacy analysis has been done.

Per FDA’s recommendation, the primary efficacy analysis for efficacy (FEV) data observed in
Visit 5 was performed for all randomized patients who took at least one dose of study drug
(modified intent-to-treat or Treated population). There were many ways for FEV, data at Visit 5
to be missing as defined by the applicant. This includes:
e For patients who discontinued treatment prior to Visit-5, all FEV data for these patients
were considered missing;
e For patients who were treated at Visit-5, data may be disqualified for the following
reasons
o Required the use of rescue drug (UORD) after the dosing, then all FEV, data after
the UORD for the patient were considered missing;
o Baseline FEV1, was not observed (or qualified), then all FEV, data for that patient
were considered missing;
o The measurement of baseline FEV1, or FEV after dosing have non-material
deficiencies, observed FEV, data for the patients would NOT be considered as
missing data. However, these deficiencies would be flagged and listed.

For these patients with missing data, the applicant applied the following three imputation
strategies to handle missing data at Visit 5 for the primary endpoint (Table 3). The
appropriateness of these imputation strategies is discussed in Section 3.2.2.3.

a) Closest Data Model (Primary approach):

e For patients who were not treated at Visit 5, then entire 8 FEV points are missing, impute the
missing value of FEV, with the previous visit value at the same time point if it exists; otherwise
impute missing value of FEV, with the group mean of the same arm at the same visit of the data
from PPP;

e  For treated patients, if missing value due to the disqualification of using rescue drug, then impute
the missing value of FEV, with the group mean of the placebo arm at the same visit of the data from
PPP;

e  For treated patients, if missing value due to the disqualification of other reasons, then impute the
missing value of FEV, with the group mean of the same arm at the same visit of the data from PPP.

b) Placebo Model: impute all missing value of FEV, with the group mean of the placebo arm at the same
visit of the data from PPP.

¢) Baseline Model: impute all missing value of FEV with the baseline FEV; (FEV 1) (BOCF).

14
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Table 3: Imputation Methods for Primary Efficacy Endpoint (FEV)) at Visit 5

Patient Method-A: Closest Data Model P‘I“emuljﬂfélel Method-C-
Sub-group (Reasonable method, Primary Analysis) acebo Baseline Model

nTT | classifi- - o N“‘;m Most Conservative
Population | ..ion Description Formula “Me'sem' - ) Method

. FEVA(Y) (i) for the same
VER3 | o tiectj @) atihe same

ota |reatment X (i the samel /@
time t (iv) butin Visit-3
Not Treated A
at Visit-5 Arm mean FEVA(1) at () FEVI( for
No Visit-3] the same treatment X', |_____ Placebo
Data | (i) the same time ¢ after | f*(1,)
Available | dosing (iii) in the same Treatment at
L same wvisit The same day
visit (Visit-5) (Visit-5) baseiine,
Arm mean FEV1(t) (i) in —_— () =0%
orescue | Pracebo treatmentat (i | | /()
GWaS | the same time t after | S ()
used after] . sing (iii) for the same
Dosing visit (Visit-5)
Treated at
Visit-5,but | Rescue | Ammean FEVA() at ()|
disqualified, | Drug was | the same treatment X, | £ ()
used (i) the same time ¢ after
Before | dosing (iii) in the same
dosing visit (Visit-5)
Others ibid
Treated at )
Visit-5, Missed
Qualfieg | Schedule Interpolation See Text] Interpolation Inte rpolation
(PPP) etc.

[Source: Table 5-10 of study report api-e004-cl-c.pdf]

For the analyses using the PP population, only a small portion of data were most likely to be
missing since the criteria required that patients complete Visit 5 schedule, have baseline FEV
value and have at least 5 of 7 post-dose serial FEV| measures. According to the applicant, this
implied that patients in this group adhered to the protocol and tolerated the drug to stay in their
assigned treatment group. Further, missing data occurred most likely at random. Therefore, the
applicant applied the interpolation method for imputation and estimated as:

Fi—l — i (ri _ ri—l)

F,=F_,+
Iia

i+l

3.2.2.2 Patient Disposition, Demographic and Baseline Characteristics

Patient Disposition

Of 605 screened patients, only 373 patients were randomized to either E004 (248), Placebo (61)
and Primatene (64). All of 373 patients were treated with at least one dose of study drug. Three
hundred and eleven (87%) patients completed the entire 12-week study (Visit-5) and patients in
placebo arm had the most completion rate (92%) compared to other two arms (Table 4). For
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those 47 patients who prematurely discontinued treatment, the reasons were mainly due to
adverse event (6%), personal reason (3%), and protocol violation (2%). The pattern of
withdrawal is shown numerically in Table 4 and graphically with Kaplan-Meier plot of the time
to early discontinuation of each treatment group in Figure 4. These illustrate the slightly faster
withdrawal rate in the E004 group than the placebo group.

Table 4: Patient Disposition, N (%) ITT Population

E004 Placebo Primatene Total
Population Randomized 248 61 64 373
ITT # 248 61 64 373
TP® Visit 1 248 (100) 61 (100) 64 (100) 373 (100)
Visit 2 221 (89) 57 (93) 60 (94) 338 (91)
Visit 3 215 (87) 56 (92) 55 (86) 326 (87)
Per-protocol (PP) © Visit 1 228 (92) 54 (89) 61 (95) 343 (92)
Visit 2 198 (80) 54 (89) 57 (89) 309 (83)
Visit 3 205 (83) 53 (87) 53 (83) 311 (83)
Completed study 214 (86) 56 (92) 55 (86) 325 (87)
Discontinued study treatment 34 (14) 5 (8) 9 (14) 48 (13)
Reasons for early Due to AEs 17 (7) 3 (5) 3 (5) 23 (6)
Discontinuation Consent withdrawn (not due to AE) 9(4) 0 3 (5) 12 (3)
From study Lost to follow-up 2 (1) 2 (3) 1) 5()
Protocol violation 6 (2) 0 2 (3) 8 (2)

Percentages are based on the ITT population.
a. ITT — ITT population included all randomized patients, who had passed enrollment confirmation evaluation at Screen.

b. TP - The Treated Population included all randomized patients who had taken at least one dose of the randomized treatment
c. The Per Protocol population comprises all randomized patients with baseline and post treatment data and at least one drug intake without any

relevant protocol violations.

Figure 4: Kaplan-Meier Plots on Time to the Discontinuation
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Demographic and Baseline Characteristics

Study C consisted of slightly more female patients than male patients, with an average age of 40
years (range 18 to 64). The majority of these patients were Caucasian (70%). Patients in each
treatment arms represented a broad range of disease severity with baseline FEV| values ranging
from 1.0 L to 4.5 L (Table 5).

Table 5: Demographic and Baseline Characteristics of ITT Patients, N (%)

Primatene 440

E004 250 mcg Placebo

Demographic Parameter - _ mcg
(N=248) (N=61) (N=64)
Age at Randomization (yrs) Mean (SD) 38.6 (15.0) 40.1 (14.3) 41.2 (15.9)
Median (Range) 37 (12, 75) 38 (13, 69) 40 (13, 71)
Age Group, N (%) 12 - <18 18 (7) 4 (6) 3(5)
18 — 40 115 (46) 28 (46) 30 (47)
41 — 64 109 (44) 25 (41) 25 (39)
65+ 6 (2) 4 (6) 6 (9)
Sex, N (%) Male 99 (40) 21 (34) 29 (45)
Female 149 (60) 40 (66) 35 (55)
Race, N (%) Caucasian 177 (71) 40 (65) 49 (76)
African-American 39 (16) 14 (23) 9 (14)
Hispanic/Latino 23 (9) 4 (7) 5(8)
Asian 2 () 1(2) 1(2)
Others 7 (3) 2 (3) 0
Height (cm) Mean (SD) 168.6 (9.3) 167.0 (11.4) 168.8 (11.1)
Median (Range) 168 (145, 201) 167 (115, 188) 167 (142, 197)
Weight (kg) Mean (SD) 83.7 (20.0) 82.1 (19.6) 83.2 (24.0)
Median (Range) 84 (47, 147) 77 (44, 138) 82 (43, 146)
Baseline FEV; (L)* Mean (SD) 2.36 (0.59) 2.36 (0.58) 2.34 (0.64)
Median (Range) 2.30 (1.19, 4.47)  2.29 (1.40, 4.09)  2.37 (1.04, 4.08)
Screen FEV ;% Predicted <80% 213 (86) 52 (85) 52 (81)
>80% 35 (14) 9 (15) 12 (19)

Note: Baseline FEV, = Pre-dose FEV; at visit 1. Data source: dm01.xpt, ds.xpt, arm.xpt, demo.xpt, FEV.xpt.

3.2.2.3 Results and Conclusions

The primary efficacy analysis was conducted with FEV, data collected in Visit 5 (Week 12).
Eight (8) FEV, data were expected to be measured for each patient. Table 6 displays the missing
data patterns for FEV, at Visit 5. There were 15%, 13%, and 17% patients missing all FEV
measurement at visit 5 for E004, placebo, and Primatene respectively. The main reason for the
treatment discontinuation and missing data was due to adverse event (Table 6). Post-
discontinuation FEV, data were not collected. Therefore, the applicant applied several strategies
to impute missing data. For patients who only missed 1 or 2 FEV, data points, these data will be
imputed using the interpolation method. For patients who discontinued treatment prior to Visit 5,
the applicant applied three imputation strategies described in detail in the preceding section,
namely the closest data model (model A, primary approach), the placebo model (model B), and
the baseline model (model C). Since the primary endpoint was at Visit 5, the applicant only
imputed the missing data points at visit 5.

All three approaches used a single value imputation that assumed what the patient score would

have been if he/she continued treatment. These approaches also did not account for the variance
in the treatment effect, potentially overstating the significance of the treatment effect.
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In model A, the approach imputes missing data based on measurements from previous visit or
from the group mean of the same arm at the same visit from the per protocol population (i.e.,
missing at random assumption). This is concerning given that we are assuming that the behavior
of the post-withdrawal data can be predicted from what was observed prior to discontinuation,
preserving the treatment effect that was observed prior to discontinuation. Since half of the
missing data in EQ04 treated patients discontinued due to AE, this approach may be imputing
good scores to patients who were in fact not successfully treated. Further, the PP population
(PPP) includes only patients who tolerated the drug or adhered to the protocol, such that the
characteristics of the population who discontinued treatment and those that are in the per
protocol population are more likely to be different. It is more likely that the status of those
patients who discontinued treatment may be more severe compared to those who completed the
study and were included in the PPP. Therefore, by taking the group mean of the same arm at the
same visit from the PP population, you may be imputing a good score to a bad outcome,
inadvertently making the treatment difference larger than it should be. Model B had similar
limitation as model A. Placebo patients who adhered to the protocol and completed the trial (PP
population) are more likely to be different from those who discontinued treatment. Therefore,
you may still be imputing a good score to a potentially bad outcome. Therefore, models A and B
are not the most ideal imputation strategies. The approach in Model C imputes missing data with
patient’s baseline score. While this approach is not perfect since this does not account for the
variance and potentially overstates the statistical significance of results, in general this approach
does provide a conservative point estimate of the treatment effect. Given the larger
discontinuation rate in the E004 group compared to placebo, bringing these patients’ scores to
their baseline value may be conservative and its comparison to placebo or Primatene groups may
be reasonable. An alternative strategy is to compare treatment effect by examining patients’
response using multiple responder cut-offs (or continuous responder plots). Patients who
discontinued treatments are considered non-responders.

Examining the serial FEV; from 0 to 6 hours by imputation strategies showed a slightly narrower
difference between E004 and Placebo when model C is applied suggesting a smaller treatment

effect (Figure 5).
Table 6: Patient Missing FEV, at Each Time point and AUC.¢, at Visit 5, N (%) ITT Population
E004 Placebo Primatene
(N=248) (N=61) (N=64)
Patients with missing all FEV; measurement 37 (15) 8 (13) 11 (17)
Reason for missing FEV; measurement
Adverse event 17 (7) 3 (5) 3(5)
Lost to follow-up 2 (<1) 23 1)
Major.protocol violation and non- 5 (2) 0 2 (3)
compliance
Personal reasons and other 6 (2) 0 1)
Withdrawal of informed consent 3 0 2 (3
No reason recorded 4 (2) 3 (5 2 (3)

Percentages are based on the ITT population.
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Figure 5: Serial FEV, (L) with Different Imputation Models (ITT)
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[Source: seq_fev_study c.xlsx]

Efficacy results

The primary analysis results based on imputation model A (primary approach) showed that E004
has a significant improvement in AUCy.¢ns of A%FEV| compared to placebo at week 12, which
is consistent with the results applying models B and C (Table 16 and Table 17 in Appendix for
detail). Of note, the results applying models A and C are shown in Table 7 as well. There is
about a 15% reduction in the treatment effect when model C was applied instead of model A
(treatment difference in AUC.gns of A%FEV for model A is 33% and for model C is 28%) but
the results were still statistically significant. When compared to placebo, Primatene had similar
conclusion as E004 (Please see Table 16 and Table 17 in Appendix for detail).

The clinical reviewer requested that the following efficacy results be summarized: AUCg g5 Of
FEV,, FEV, at 5 minutes post-dose, Fmax, and Tmax. The analysis results (Table 7) based on
the model C imputed data showed that E004 treated patients has a significant higher mean AUC,.
6hrs Of FEV | of 15.8 (Lxhr) compared to placebo group of 14.4 (Lxhr) at visit 5 (Week 12). At 5
minutes after dosing, the E004 treated patients had a 0.25L FEV; improvement compared to
0.02L in the placebo group. The E004 treated patients had a shorter time to reach the maximum
FEV, (1 hour) compared to 2 hours in the placebo group. These efficacy results support the
E004’s bronchodilator effect. Similar to the primary endpoint, there is about a 15% reduction in
the treatment effect when model C is applied instead of model A (for example: treatment
difference in AUCgns of FEV (Lxhr) for model A is 1.4 (Lxhr) and for model C is 1.2 (Lxhr)).
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Table 7: Analyses Results on Selected Endpoints Based on the Imputation Model A and C (ITT)

_ Placebo Primatene Mean Difference
£004 (1 "(‘szl_;’)s) (n=61) (n=64) (E004 - Placebo)
Mean (SD) Mean (SD) 95%CI

Based on Model A Imputed Data

AUCgnrs 0f A%FEV, (%*hr) 47.27 (54.16) 14.60 (55.60) 41.02 (43.39) 32.67 (16.97, 48.38)*

AUC.g1s of FEV (L*hr) 15.84 (3.90) 14.43 (3.57) 15.72 (4.18) 1.41 (0.37, 2.44) 1
AFEV, at 5 min. post-dose (L) 0.29 (0.22) 0.02 (0.14) 0.23 (0.21) 0.27 (0.22, 0.31)!
Fmax of FEV, (L) 2.82 (0.67) 2.55 (0.60) 2.77 (2.59) 0.27 (0.09, 0.44)*
Tmax(hr) 1.17 (1.57) 2.46 (2.06) 1.38 (1.74) -1.29 (-1.85, -0.73) !

Based on Model C Imputed Data

AUC.gns of A%FEV, (%*hr) 40.59 (56.09) 12.76 (55.77) 35.67 (45.70) 27.83 (11.99, 43.68) !

AUC.gs of FEV, (L*hr) 15.57 (3.96) 14.36 (3.57) 15.39 (3.97) 1.22 (0.18, 2.25)*
AFEV, at 5 min. post-dose (L) 0.25 (0.24) 0.02 (0.14) 0.19 (0.23) 0.23 (0.18, 0.28)*
Fmax of FEV, (L) 2.75 (0.70) 2.53 (0.60) 2.70 (0.71) 0.22 (0.04, 0.39)*
Tmax(hr) 1.02 (1.43) 1.95 (2.12) 1.18 (1.70) -0.93 (-1.50, -0.36) !

Note 1: p-value <0.05. AFEV = Change from baseline (pre-dose) FEV,
The mean, standard deviations, 95% confidence interval, and p—value are based on two-sided t-test analyses.

The serial FEV, profile curves between 0 to 6 hours at day 1 and week 12 by treatment arms
(i.e., E004 (red), placebo (blue), and Primatene (purple)) based on ITT population imputed by
model C are presented in Figure 6. There is a clear separation between both E004 and Primatene
and placebo which demonstrates a greater bonchodilatory effect among those treated with E004
and Primatene. There is also a small separation between E004 and Primatene around the first 3
hours at Day 1 and around the first 2 hours at week 12 suggesting a small benefit of E004 over
Primatene in the first few hours of treatment.

Figure 6: Series Change from Baseline of FEV; (L) at Day 1 and Week 12 (ITT, Model C
Imputed)
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The continuous responder plot by treatment arms is presented on Figure 7. This presentation is
developed as follows. Each patient is classified as having been successfully or unsuccessfully
treated according to whether or not the patient reached a certain threshold for the change from
baseline in FEV at 5 minutes post-dose at week 12. This dichotomization of the change from
baseline in FEV is repeated across a range of possible thresholds, in this case from -200 to +400
mL. In the continuous responder plot, the x-axis displays the thresholds. The y-axis represents
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the proportion of ITT patients who achieved the corresponding threshold. The proportion of
E004 patients achieving each threshold is represented by the red line, proportion of placebo
patients by the blue, and proportion of Primatene by the purple.

There is an initial dramatic drop from 100% to approximately 80% in the y-axis, corresponding
to the proportion of patients who dropped out since patients with missing data were classified as
unsuccessfully treated for all thresholds. Dropouts were similar between the three treatment
groups. A higher proportion of patients treated with E004 achieved the change from baseline
FEV, thresholds compared to placebo since E004 generally lies above placebo in the figure.
This supports the primary analysis findings.

Figure 7: Observed Change from Baseline of FEV; (mL) at 5 Minutes Post-dose, Week 12 (ITT)
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3.2.3 Phase 3 Pediatric Study

Study D was a phase 3 randomized, multicenter, double-blinded/evaluator-blinded, placebo- and
active-controlled, 4-week trial to assess the bronchodilator efficacy of E004 250 mcg four times
daily (QID), as compared with placebo in patients aged 4 — 11 years with moderate to severe
asthma.

A total of 70 patients were randomized to Arm T (E004 2x125 mcg/inh) and Arm P (Placebo) in
a 1:1 ratio stratified by age (i.e., 4 to 8 versus 9 to 11). This study consisted of a screening visit,
7— 14 days run-in period, and three visits scheduled at 2-week intervals, as Visit-1 (Day 1), Visit-
2 (week 2), and Visit-3 (week 4). During the run-in period, patients were allowed to remain
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taking their inhaled short-acting B-agonist and all log-acting B-agonists. Study drug was self-
administered via oral inhalation, two inhalations/dose, QID for the 4-week study period. Dosing
time was recommended to be before the 3 meals and before bedtime, approximately every 4 — 6
hours. The bronchodilatory efficacy of E004 was assessed by preforming serial FEV1
measurements with the first AM randomized study drug dosing on Day 1 (Visit 1) and Week 4
(Visit 3, end of the study). All primary and secondary endpoints, the statistical analysis methods,
missing data handling were the same as for the adult study (Study C).

Patient Disposition

Eight sites participated in this study. Of 111 screened patients, only 70 patients were randomized
to either EO04 (35) and Placebo (35). All of 70 patients were treated with at least one dose of
study drug. Sixty-three (90%) patients completed the entire 4-weeek study (visit-3) and patients
in placebo arm had the most completion rate (91%) compared to E004 arm (Table 8). For those
7 patients who prematurely discontinued treatment, the reasons were mainly due to adverse event
(6%). Eighteen patients treated in Visit 3 were excluded Treated population (TP) due to
disqualify FEV| measurements. The applicant’s primary analysis was based on the PP

population.
Table 8: Patient Disposition, N (%) ITT Population
E004 250 Placebo Total
mcg
Population Randomized 35 35 70
ITT 2 35 35 70
TP® Visit 1 35 35 70
Visit 3 31 (89) 32(91) 63 (90)
Per-protocol (PP) °© Visit 1 22 (63) 22 (63) 44 (63)
Visit 3 23 (66) 22 (63) 45 (64)
Disqualified in TP © Visit 1 13 (37) 13 (37) 26 (37)
Visit 3 8 (26) 10 (31) 18 (29)
Completed study 31 (89) 32 (91) 63 (90)
Discontinued study treatment 4 (11) 3 (9) 7 (10)
Reasons for early Due to AEs 2 (6) 2 (6) 4 (6)
Discontinuation Consent withdrawn (not due to AE) 0 103 1)
From study Protocol violation 2 (6) 0 2 (3)

Percentages are based on the ITT population.

a. ITT — ITT population included all randomized patients who have passed enrollment confirmation evaluation at Study Visit 1.

b. TP - The Treated Population included all randomized patients who had taken at least one dose of the randomized treatment.

c. The Per Protocol population comprises all randomized patients with baseline and post treatment data and at least one drug intake
without any relevant protocol violations.

Demographic and Baseline Characteristics

Study D consisted of slightly more male patients than female patients, with an average age of 8
years (range 4 to 11). Forty percent of patients were Caucasian, 30% were African American,
and 20% Hispanic. Patients in each treatment arms represented a broad range of disease severity
with baseline FEV values ranging from 0.63L to 2.63L (Table 9).

Table 9: Demographic and Baseline Characteristics of ITT Patients, N (%)

D . E004 250 mcg Placebo
emographic Parameter (N=35) (N=35)
Age at Randomization (yrs) Mean =+ SD (range) 8.6+2.2 (4,11) 8.2+1.8 (4,11)
Age Group, N (%) <9 15 (43) 20 (57)
9-11 20 (57) 15 (43)
Sex, N (%) Male 20 (57) 24 (69)
Female 15 (43) 11 (31)
Race, N (%) Caucasian 15 (43) 14 (40)
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African-American 11 (31) 11 (31)
Hispanic/Latino 8 (23) 9 (26)
Others 1(3) 1(3)

Height (cm) Mean =+ SD (range)
Weight (kg) Mean =+ SD (range) 37+18 (17, 97) 35+15 (15, 85)
Baseline FEV, (L)! Mean + SD (range) 1.48+0.47 (0.63, 2.63) 1.42+0.42 (0.86, 2.31)

Note: Baseline FEV, = Pre-dose FEV] at visit 1. Data source: dm01.xpt, ds.xpt, arm.xpt, demo.xpt, FEV .xpt.

135+16 (103, 163) 132+13 (106, 158)

Efficacy Results and Conclusions

The primary efficacy analysis was conducted with FEV, data collected in Visit 3 (Week 4). Eight
(8) FEV, data were expected to be measured for each patient. There were 11% and 9% patients
missing all FEV| measurements at visit 3 for E004 and placebo, respectively. The main reason
for the treatment discontinuation and missing data was due to adverse event (Table 8). Post-
discontinuation FEV, data were not collected. The applicant’s primary analysis was based on
the PP population (Table 19 Appendix). The applicant also provided the results using the intent-
to-treat population in which the Division considers the more appropriate analysis population
(refer to section 2.1.2 of the review, meeting comments #2). Per Division’s request, the applicant
applied the same strategies to impute missing data. Figure 8 displays the sequence FEV, data
with observed data, imputed data with three imputation models for ITT population, and observed
data for PP population. There is no clear separation between the three imputation models. I To
be consistent with the analysis results in Study C, the efficacy results based on the model C
imputed data is presented.

Figure 8: Change from Baseline FEV, (L) at Week 4 with Different Imputation Models

0.3

0.25

0.2

—= OBS-Placebo (ITT)
—a -lmp-A-Placebo (ITT)
—e -Imp-B-Placebo (ITT)
-+ -Imp-C-Placebao (ITT)
— 4 -0bs-Placebo (PPP)

—=— OBS-E004 (ITT)
—+—Imp-A-E004 (ITT)
—e—Imp-B-E004 (ITT)
—+—Imp-C-E004 (ITT)
——Obs-E004 (PPP)

Post-dose FEV1 (L) at Week 4

1] 30 60 90 120 150 180 210 240 270 300 330 360
Time Points (minutes)
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Efficacy results

The applicant’s pre-specified primary analysis was based on the PP population. Although the
results showed numerical benefit of E004 over placebo in AUCy.¢n: of A%FEV | at Visit 3, the
difference was not statistically significant with a two-sided p-value of 0.124 (Table 10). This
finding is supported by the result from the analysis using the ITT population. This finding is also
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supported by the results from the three sensitivity analyses based on ITT population (Table 20 in
Appendix). Since the primary endpoint failed, the results from the analyses of the secondary
endpoints were considered exploratory (Table 19 in Appendix). A few secondary endpoints
showed some numerical benefit of E004 over placebo. For example, 5 minutes after dosing at
week 4, the E004 treated patients had a 0.17L FEV; improvement compared to 0.03L for placebo
group (Table 10).

Serial FEV| profile curves between 0 to 6 hours at day 1 and week 4 by treatment arms (i.e.,
E004 (red), placebo (blue)) based on PP population are presented in Figure 9. The curve for
E004 is above the curve for placebo which suggests a greater bonchodilatory effect. The
magnitude of effect in FEV, during 6 hours post-dose is slightly larger in patients treated with
E004 at Day 1 compared to at week 4, which suggests that the efficacy of E004 may decrease

over time.
Table 10: Analyses Results on Selected Endpoints for Study D
E004 (N=35)  Placebo (N=35) ;":.3";',"’, Difrer: by
Mean (SD) Mean (SD) 95%CI, p-value
Based on PP population observed data
N 23 22
AUCgnes 0f A%FEV, (%*hr)  47.62 (68.65) 21.20 (41.47) 26.42 (-7.69, 60.52), p=0.125
AUC 315 of A%FEV1 (%*hr) 27.10 (37.50) 9.90 (20.24) 17.21 (-0.94, 35.36), p=0.062
AUC.ghs of FEV1 (L*hr) 10.92 (3.21) 9.03 (2.38) 1.89 (0.20, 3.59), p=0.030
AFEV, at 5 min. post-dose (L) 0.17 (0.15) 0.02 (0.09) 0.15 (0.07, 0.23), p<0.001
Fmax of FEV1 (L) 1.94 (0.55) 1.61 (0.41) 0.33 (0.04, 0.62), p=0.028
Tmax (hr) 1.36 (1.67) 2.65 (2.30) -1.29 (-2.61, -0.08), p=0.038
Based on ITT population with Model C imputed data
N 35 35
AUCgns 0f A%FEV, (%*hr)  34.15 (60.29) 15.79 (34.63) 18.36 (-5.20, 41.92), p=0.124
AUC 315 of A%FEV1 (%*hr) 19.51 (33.17) 7.91 (17.03) 11.60 (-1.05, 24.26), p=0.072
AUC.gns of FEV1 (L*hr) 8.60 (5.09) 7.79 (3.76) 0.81 (-1.33, 2.95), p=0.453
AFEV, at 5 min. post-dose (L) 0.17 (0.32) 0.03 (0.17) 0.13 (0.00, 0.26), p=0.043
Fmax of FEV1 (L) 1.57 (0.85) 1.40 (0.66) 0.17 (-0.20, 0.53), p=0.361
Tmax (hr) 1.28 (1.75) 2.21(2.19) -0.93 (-1.88, 0.01), p=0.053

Note 1: p-value <0.05. AFEV = Change from baseline (pre-dose) FEV,
The mean, standard deviations, 95% confidence interval, and p—value are based on two-sided t-test analyses.

Figure 9: Series Change from Baseline of FEV; (L) (ITT, Model C imputed)
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3.3 Evaluation of Safety

There is no need for a safety review for this supplement since there are no new additional safety
signals detected at this time.

4 FINDINGS IN SPECIAL/SUBGROUP POPULATIONS

The Primatene® Mist (epinephrine chlorofluorocarbon (CFC)-MDI) was approved for patients
aged 4 years and older. In Study D, there is not enough evidence to support the efficacy of E004
in asthma patients aged 4 to 11 years old. In this section, I evaluated the following subgroups:
age (12 to 17 years and 18 years and older), gender, race and asthma severity.

There were only 5% to 7% patients between the ages 12 and 18. There is no apparent treatment
by age interaction. For patients between the ages 12 and 18, the primary analysis results based on

the imputation model C showed that E004 has a significant improvement in the AUC_ghs of
A%FEV, compared to placebo at week 12 (Table 11), consistent with the overall population..
Figure 10 demonstrates the curves for serial FEV; by age group, as a function of time for E004
(red), placebo (blue), and Primatene (purple) at visit 5, respectively, based on ITT population
imputed by model C. All curves for EO04 and Primatene are clearly above the curves for
placebo which demonstrates a greater bronchodilatory effect. There is less variability in the
serial FEV| measurements in the older patients compared to the younger patients (Figure 10).

While no treatment-by gender, and treatment by race interactions are observed, there is some
numerical difference in treatment effects by gender in favor of the female group. There is no
notable difference between the race groups (Figure 11 and Figure 12).

There were only 20% of patients with FEV%predicted >80% at screening. While treatment
difference in this subgroup appears to be smaller compared to patients with FEV,%predicted
<80% at screening, there was no apparent treatment by severity interaction (Table 11, Figure 13).

Table 11: Subgroup Analysis for the AUCO0-6hrs of A%FEV1 (%*hr) (ITT, Model C Imputed)

Placebo Primatene Mean Difference
E%’:af, "(=szl;’)8) (n=61) (n=64) (E004 - Placebo)
Mean (SD) Mean (SD) 95%CI
_Age Group
Aged 12 - < 18 years N=18 N=4 N=3
58.06 (87.95) 7.24 (24.54) 66.98 (43.70) 50.82 (0.26, 101.4) !
Aged 18 years and older N=230 N=57 N=61

39.22 (52.85)

13.14 (57.43)

34.13 (45.58)

26.08 (9.43, 42.73) !

Gender
Female N=149 N=40 N=35

45.51 (64.28) 11.61 (47.01) 34.48 (44.00) 33.90 (15.78, 52.02) !
Male N=99 N=21 N=29

33.18 (39.85) 14.94 (70.81) 37.10 (48.42) 18.25 (-14.80, 51.29)
Race
Caucasian N=177 N=40 N=49

41.50 (56.53) 11.08 (59.79) 31.92 (37.44) 30.42 (9.65, 51.18) !
African American N=39 N=14 N=9
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46.24 (53.13)

20.86 (52.79)

39.52 (74.03)

25.39 (-8.69, 59.46)

Hispanic/Latino N=23 N=4 N=5

31.67 (65.33) -4.76 (44.50) 64.04 (62.31) 36.44 (-28.63, 101.5)
Others* N=9 N=3 N=1

21.06 (29.16) 20.64 (35.96) 42.61 (--) 0.42 (-73.43, 74.27)
Asthma Severity
FEV,%predicted <80% N=213 N=52 N=52

39.88 (57.52) 10.58 (53.53) 29.06 (41.47) 29.31 (12.59, 46.03) !
FEV,%predicted >80% N=35 N=9 N=12

44.90 (46.88) 25.35 (69.64) 64.33 (53.7) 19.55 (-35.15, 74.24)

Note 1: p-value <0.05. AFEV = Change from baseline (pre-dose) FEV,
The mean, standard deviations, 95% confidence interval, and p—value are based on two-sided t-test analyses.
*: Other race group included: Asian/Asian American, Hispanic/Latino Black, and others.

Figure 10: Series Change from Baseline of FEV, (L) at Week 12, Study C (Model C imputed)
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Figure 11: Series Change from Baseline of FEV, (L) at Week 12, Study C (Model C imputed)
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Figure 12

: Series Change from Baseline of FEV| (L) at Week 12, Study C (Model C imputed)

By Race Group
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Figure 13: Series Change from Baseline of FEV; (L) at Week 12, Study C (Model C imputed)

By Asthma Severity
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S SUMMARY AND CONCLUSIONS

5.1 Collective Evidence

The following are the efficacy findings from 4 studies reviewed.

1. Study C was a 12-week study designed to evaluate the long-term efficacy and safety of
E004 250 mcg QID HFA inhaler in 373 patients 12 years and older. Patients treated with
E004 demonstrated a significant improvement in lung function over 12 weeks when
compared to patients treated with placebo. Difference in AUC._gps of A%FEV, between
E004 and placebo was statistically significant across all timepoints studied (i.e., Day 1,
Week 6, and week 12) regardless of the imputation strategies used to handle missing data.
Treatment difference was 28 (%*L) over a period of 12 weeks using placebo imputation
approach (imputation model C) with 95% confidence interval of (12.0, 43.7) (%*L)
(Section 3.2.2.3).

This estimated treatment difference is supported by the results from the analyses of
secondary endpoints. E004 treated patients had a significant higher mean AUC_gys of
FEV, of 15.8 (Lxhr) compared placebo group of 14.4 (Lxhr). At 5 minutes after dosing,
the E004 treated patients had a 0.25L FEV, improvement compared to 0.02L for placebo
group. The E004 treated patients reached the maximum FEV| in an hour compared to 2
hours in the placebo group. These findings demonstrated E004’s bronchodilator effect.
The treatment effect observed in the Primatene arm was numerically smaller compared to
E004.

There was no treatment by age interaction. The results from subgroup analysis by age
showed a consistent effect on lung function in the patients aged 12 to 17 years and in
patients aged 18 years and older.

2. Study D was the pediatric study designed for evaluating the EO04 250 mcg in children
aged 4 to 11 years old. Although the results showed numerical benefit of E004 over
placebo in AUC.¢h of A%FEV at Visit 3, the difference was not statistically significant.
While some secondary endpoints showed numerical benefit of E004 over placebo, this is
not adequate to demonstrate the bronchodilator effect of E004 in this younger population.

5.2 Conclusions

In summary, there is statistical evidence of a difference between E004 and placebo in asthma
patients aged 12 years and older based on Study C and supported by the two dose-finding studies
(studies A and A2). In Study C, the estimated treatment difference in AUC_ghrs of %A FEV) at
week 12 was about 28 (%xL) (95% CI of (12, 44) (%xL)) applying the applicant’s model C to
impute missing data. Of note, there is about a 15% reduction in the treatment effect when model
C was applied instead of model A. This finding is supported by the results from the analyses of
the secondary endpoints. E004 treated patients had a higher mean AUC g5 of FEV, of 15.8
(Lxhr) compared placebo group of 14.4 (Lxhr). At 5 minutes after dosing, the E004 treated

28

Reference ID: 3463756



patients had a 0.25L FEV; improvement compared to 0.02L for placebo group. The E004 treated
patients reached the maximum FEV; in an hour compared to 2 hours in the placebo group. These
findings demonstrated E004’s bronchodilator effect. The treatment effect observed in the
Primatene arm was numerically smaller compared to E004.

In Study D, there is not enough evidence to support the efficacy of E004 in asthma patients aged
4 to 11 years old. The applicant is not seeking the approval for this age group in this current
application.
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6 APPENDIX

Table 12: Patients’ Demographic and Baseline Characteristics, Study Al (Treated Population)

Active Control
teme =L Placebo | - primatene®)
250 mcg 320 mcg 440 mcg 0 mcg 440 mcg
n=26 n=25 n=24 n=24 n=25
Age (Years)
Mean + SD 3471120 3481122 3421120 3421120 3481122
Range 18- 55 18-55 18 - 55 18- 55 18 - 55
Groups
<18 0 0 0 0 0
18- 40 17 (65%) 16 (64%) 16 (67%) 16 (67%) 16 (64%)
41-64 9 (35%) 9 (36%) 8 (33%) 8 (33%) 9 (36%)
65-75 0 0 0 0 0
>75 0 0 0 0 0
Gender
Female 14 (53.8%) 13 (52.0%) 13 (54.2%) 13 (54.2%) 13 (52.0%)
Male 12 (46.2%) 12 (48.0%) 11 (45.8%) 11 (45.8%) 12 (48.0%)
Weight & Height
Weight, kg 7921203 795207 798+21.1 79.8£21.1 795+ 207
Hieght 1722199 172.1 £ 10.1 172.3 £ 10.2 172.3+10.2 172.1 £ 10.1
Race
Asian 1(3.8%) 1(4.0%) 1(4.2%) 1(4.2%) 1(4.0%)
African-American 4 (15.4%) 4 (16.0%) 4 (16.7%) 4 (16.7%) 4 (16.0%)
Caucasian 19 (73.1%) 18 (72.0%) 17 (70.8%) 17 (70.8%) 18 (72.0%)
Hispanic or Latino 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Others 2(7.7%) 2 (8.0%) 2 (8.3%) 2 (8.3%) 2 (8.0%)

[Source: Table 7-2 in report-study-a.pdf]
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Table 13: Patients’ Demographic and Baseline Characteristics, Study A2 (safety population)

E004 Placebo Active Control
— (Primatene®)
90 mcg 125 mcg 180 mcg 200 mcg 250 mcg 0 mcg 220 mcg 440 mcg
n=29 n=29 n=29 n=29 n=29 n=30 n=30 n=29
Age (Years)
Mean = SD 35.7¢11.0 35.7+11.0 357+11.0 | 35.7#11.0 | 357+11.0 35.3+11.0 3532110 | 357110
Range 18-55 18-55 18-55 18-55 18-55 18-55 18-55 18-55
Groups
<18 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
18- 40 17 (586%) | 17 (58.6%) | 17(58.6%) | 17(58.6%) | 17(58.6%) | 18 (60%) 18 (B0%) | 17 (58.6%)
41-64 12(414%) | 12(41.4%) | 12(41.4%) | 12(41.4%) | 12(41.4%) 12 (40%) 12 (40%) | 12(41.4%)
65-75 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0(0%) 0 (0%)
=75 0 (0%) 0 (D%) D (0%) 0 (0%) 0 (0%) D (0%) 0 (0%) 0 (0%)
Gender
Female 16 (55.2%) | 16(55.2%) | 16(55.2%) | 16(55.2%) | 16 (55.2%) | 17 (56.7%) | 17 (56.7%) | 16 (55.2%)
Male 13(44.8%) | 13(44.8%) | 13(44.8%) | 13(448%) | 13 (44.8%) | 13(43.3%) | 13 (43.3%) | 13 (44.8%)
Weight & Height
Weight, Kg 780+160 | 780+160 | 78.0+160 | 780160 | 780160 | 77.7+158 | 77.7+158 | 780% 160
Height, cm 169.8+105]| 169.8+105| 16982105 169.8+10.5) 169.8+10.5| 169.8+10.3 | 1698+ 10.3| 169.68+10.5
Race
Caucasian 24 (82.8%) | 24 (82.8%) | 24 (82.8%) | 24 (82.8%) | 24 (82.8%) | 24 (80%) 24 (80%) | 24 (82.8%)
African-American 2(6.9%) 2(6.9%) 2(6.9%) 2(6.9%) 2(6.9%) 3(10.0%) 3(10.0%) 2(6.9%)
Hispanic/Latino 1(3.4%) 1(3.4%) 1(3.4%) 1(3.4%) 1(3.4%) 1(3.3%) 1(3.3%) 1(3.4%)
Asian 2 (6.9%) 2 (6.9%) 2(6.9%) 2(6.9%) 2(6.9%) 2 (6.7%) 2 (6.7%) 2 (6.9%)
|_Others 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

[Source: Table 7-2 in report-study-a2.pdf]

Table 14: Applicant’s Efficacy Evaluation for Study A (PP population)

Arms Arm-T1 Am-T2 Arm-T3 Arm-P* Arm-A
Product Information
Studied Drugs E004 E004 E004 Placebo Primatene”
API Epinephrine | Epinephrine | Epinephrine | Epinephrine Epinephrine
Dosage Form HFA MDI HFA MDI HFA MDI HFA MDI CFC MDI
Strength, mcgfinh 125 160 220 0 220
# of inhalation 2 2 2 2 2
Dose, mcg 250 320 440 0 440
Dose reduction relative to 43% 7% 0% g y
Primatene, %
Subject Information
# of Subjects (M, F) 21(10,11) | 20(10,10) | 21(10,11) | 21(10,11) | 21(10,11)
Age, yr 36 £ 12 3B+ 11 36 £ 12 36 £ 12 3B £ 12
Weight, kg 76 + 14 76 + 14 76 + 14 76 + 14 7 + 14
Height, cm 172 + 11 172 + 10 172 + 1 172 + 1 172 + 1
Primary Efficacy Endpoint
AUCq.; for A%FEV1, %xhr 889 + 70 63 + 62 76 + 49 2+ 41 74 + 56
Secondary Efficacy Endpoint
AUC,, for AFEV1, Lxhr 21 17 15+ 18 19+ 13 06 £ 1.1 1714
Ferax for A%FEV1, % 24 + 12 19+9 21 9 108 20 £+ 10
Duration, hr 32 £ 27 32+ 23 34 & 25 11+ 17 32 + 24
Onset time, minutes 26+ 10 30 £ 09 63+ 1 T4+ T 22 +78
e fOr A%FEV1, hr 11+ 1.7 16 + 20 13+ 16 341+ 18 15+ 19
Responder, % 810 75 81 33 81

[Source: Table 7-4 in report-study-a.pdf]. * The data of Arm P is for all data available population
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Table 15: Applicant’s Efficacy Evaluation for Study A2 (PP population)

Studied Drugs E004 Placebo Primatene® Mist
Amms Arm-T1 Arm-T2 Arm-T3 Arm-T4 Am-T5 Arm-P* Amm-A1 Arm-A2
Product Information

Strength, mcg/inh 90 125 90 100 125 0 220 220

# of inhalations 1 1 2 2 2 2 1 2

Dose, mcg 90 125 180 200 250 0 220 440

e e -80% 72% -59% -55% 43% s -50% .
Subject Information

# of Subjects (M, F) 25(13,12) | 25(13,12) | 25(13,12) | 25(13,12) [ 24(12,12) | 26(14,12) | 25(13,12) 24 (12,12)

Age, yr 3510 3510 3510 35=x10 BN 3510 BN 36 =11

Weight, kg 76+ 16 76 + 16 76 + 16 76 = 16 76 + 16 76 £ 15 76 = 16 76 + 16

Height, cm 168 £ 9 168 + 9 168 £+ 9 168 + 9 168 + 9 169 + 9 168 + 9 168 =+ 9
Primary Endpoint

AUC,, for A%FEV1, %xhr | 371+ 500 | 725+623 | 982+ 586 761+ 577|847 +629(241+558|630+567| 474 +438
Secondary Endpoint

AUCy, for AFEV1, Lxhr 09+12 1714 22+12 18+13 20+14 06 =11 15+13 1211

Fmax fOr A%FEV1, % 14+8 20+ 10 24 = 10 2110 21+ 11 1010 18+9 177

Duration, hr 16+20 31+26 42222 31+28 36+26 0613 2T 226 21+24

Onset time, minutes 32206 8817 2610 289210 49 +96 16 = 18 42+51 3108

tnax fOr A%FEV1, hr 1320 1517 1617 1617 17419 2619 2121 1216

Responder, % 54 76 88 80 71 3 68 71

[Source: Table 7-4 in report-study-a2.pdf]. * The data of Arm P is for all data available population

The calculation of efficacy endpoints:
The primary variable was calculated as follow and shown in Figure 14:

A%FEV1, = FEVL, —FEV, 4005

FEV], , which be represented in unit of %

n-1
AU, (8% FE) = S A%FEVY, +2 A%FEVLy (o
=0

The primary endpoint AUC of A%FEV, will be represented in units of %*hour for statistical analysis.
AUC,, of A%FEV, is disqualified if any of the following four cases is true:

i) FEV; at baseline (t=0) is unavailable; ii) t;>30; iii) n < 4; iv) t, < 360.

Figure 14: Trapezoidal Method to Calculate AUC of A%FEV,
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A%FEV,

15% + /'\ﬁ\‘i\ _—

e T

t, t, t, by b %
Time

AFEV], = FEV1, - FEV], , which be represented in unite of liter

n-1
aUC, (aFEvY) =S AEL AP e ¢ )

5 2

, which be represented in unit of liter*hour

N A%FEV1, —12%
T A%FEV1, —A%FEV

x(t. —1.4)
, which be represented in unit of minutes and where A% FEV, ¢
<12% and A% FEV,>12%; s, and s-1 are the two continuous post-dose FEV; measurement time points.

F,. =max(A%FEV], ---A%FEV], ---A%FEV1,) i=123--n . o
, which be represented in unit of %.

The meaning of Fmax is demonstrated in Figure 15. Tmax is the time to peak FEV, effect (Fmax). Duration
of effect, defined as the sum of all intervals when post-dose FEV| A% reaches and stays >12% above the
FEV/ (baseline FEV)).

Duration ="y f(t, —t,, Duration = t, +1,
i=0

0 F. <12%
fi= 1 F.212%
F.—12%

F.<12%=<F.
A%FEV1, — A%FEV]1, - N

F. =max(A%FEV1,_,,A%FEV1,)
where ~ . ] ]
F. =min(A%FEV1,_,.A%FEV1,)

Bronchodilator response rate is defined as the percentage of responders who demonstrate Fmax>12%:

N
s,
Zl ; 0 F_ . <12%
R%=2— 5, = —
N U1 Fy,212%
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Figure 15: Definitions of Fmax, Tmax, Tonset, and Duration
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Table 16: The Applicant’s Primary Efficacy Endpoint Results at Week 12 (Visit 5)

Populations Reference
Efficacy ITT at Missing Data Handling Models to Original
Parameters and Products [tems PPP Output of
Statistical Test Model-A Model-B Model-C (Complete- Statisti-:_.al
Method (Closest Data (Placebo (Baseline  |case Analysis) Analysis
Maodel) Model) Model) Reports
E004 248 248 248 205
# of Patients P”T;;f”e 64 64 64 53
Placebo 61 61 61 53
Mean £ S.D. 473 +542 423 £ 557 406 + 56.1 48.6 +58.4
E004 p-value, 1-sided <0.0001 0.0003 0.0004 0.0002
AUGC, g, of p-value, 2-sided <0.0001 0.0007 0.0007 0.0004 5139
A%FEVA o Mean + S.D. 41.0+434 376+443 35.7 457 431+470 e
%xhr nmatene | e, 1-sided 0.0019 0.0054 0.0068 0.0038
( ! Mist P
p-value, 2-sided 0.0038 0.0108 0.014 0.0077
Placebo Mean £ S.D. 146+556 143+556 12.8 + 55.8 1474537
Mean £ S.D. 1.08+1.15 0.96 + 1.19 092+120 111+124
E004 p-value, 1-sided <0.0001 0.0003 0.0003 0.0001
p-value, 2-sided <0.0001 0.0005 0.0005 0.0003
AUC, g, of = : _ 535139
AFEVA (Lxhe) | primat Mean £ S.D. 0.97 + 1.08 0.89 + 1.11 0.84+1.14 1.02+1.18 15
”T;S‘:""e p-value, 1-sided 0.0012 0.0036 0.0045 0.0026
p-value, 2-sided 0.0024 0.0071 0.009 0.005
Placebo Mean + S.D. 0.30 + 1.31 0.29 + 1.31 0.26 + 1.32 0.30 + 1.41
Mean £ S.D. 154114 139+ 118 13.2: 114 156+ 109
E004 p-value, 1-sided <0.0001 0.0003 0.0008 0.0002
p-value, 2-sided <0.0001 0.0007 0.0016 0.0004
F e OF | ! ! 535139
A%FEVA (%) | Primat Mean + 5.D. 13.0 £ 8.1 11.9+8.9 11.5+94 3.8+ 5.6 13
: : st | p-value, 1-sided 0.006 0.033 0.044 0.014
p-value, 2-sided 0.012 0.066 0.088 0.027
Placebo Mean + S.D. 8.919.8 8.8+9.8 8.5+ 10.1 971102
Mean £ S.D. 1.44+£2.08 1.39 £ 2.09 1.37+2.08 1.64 £2.19
E004 p-value, 1-sided 0.0046 0.0081 0.009 0.005
Efficacy p-value, 2-sided 0.0092 0.016 0.018 0.01 35139
Duration Bt Mean £ S.D. 140+ 3508 1355309 1395209 168+2.19 i
hours nMatene | pvalue, 1-sided 0.033 0.036 0.036 0.0227
( Mist P
p-value, 2-sided 0.066 0.073 0.073 0.0454
Placebo Mean + S.D. 0.78 + 1.62 0.78 + 1.62 0.78 + 1.62 090+ 1.71
Mean £ 5.. 16.0 £46.1 182+ 507 1822507 182x514
E004 p-value, 1-sided 0.0019 0.0023 0.0023 0.0023
) p-value, 2-sided 0.0038 0.0047 0.0047 0.0047
Onset Time 535139
(minutes) Brimatene Mean + S.D. 423+ 680 40.1 + 66.2 40.1 £ 66.2 401+ 662 e
Vet p-value, 1-sided 0.023 0.020 0.020 0.020
p-value, 2-sided 0.047 0.040 0.040 0.040
Placebo Mean + S.0. 99.1£100.9  §9.14100.9  99.1+£100.9 | 99.1+ 100.9
Mean £ S.D. 117 £157 166173 102+ 1.43 121148
E004 p-value, 1-sided <0.0001 0.0027 0.0009 0.007
t.. of A%FEV1 prualue, 2-sided | <0.0001 00054 0.0018 .0.0013 35139
b o Mean + S.D. 138+ 174 187+ 1.88 118+ 1.70 435177 e
(hour) et | prvalue, 1-sided 0.0010 0.044 0.013 0.016
p-value, 2-sided 0.0020 0.087 0.027 0.033
Blacebo Mean + 8.0, 346+ 706 34307 185+ 12 3384713
Mean 645 512 512 60.0
E004 p-value, 1-sided <0.0001 0.0005 0.0005 0.0001
Responder p-value, 2-sided <0.0001 0.0011 0.0011 0.0003 £3E139
Rate. % brimatone Mean 547 500 50.0 604 17
e Mist p-value, 1-sided 0.0012 0.0056 0.0056 0.0017
p-value, 2-sided 0.0024 0.011 0.011 0.0035
Placebo Mean 27.9 27.9 27.9 32.1
[Source: Table 7.4-2 of study report api-e004-cl-c.pdf]
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Table 17: The Applicant’s Additional Efficacy Endpoint Results at Week 12 (Visit 5)

Populations/MDH Models for Visit-5 (Week-12) Reference
Efficacy ITT at MDH Models to Original
# Para_rn eters and Products ltems PPP Out|_:>u_t of
Statistical Test Model-A Model-B Model-C {Complete- Statlstl[;al
Method (Closest Data (Placebo (Baseline  |case Analysis)| Analysis
Model) Maodel) Model) Reports
E004 248 248 248 205
#of Patients |primatenemist|f [ e 6:1 ________ 6:1 ________ 6_ s [T 5_3- 7
Pacebo | [T 6 ? -------- 6 -1 -------- 6-1 -------- 5-3- Tt
Mean + S.D. 158+39 156+39 156 +40 159+42
E004 p-value, 1-sided 0.0041 0.0109 0.0109 0.0085
p-value, 2-sided 0.0082 0.0217 0.0217 0.017
16 F:ﬂ‘f"(ﬁ[';;:), ) ' """ _' [ “Mean:sD. | 157:42 154140 154240 | 157143 | O°0%7
Primatene Mist| p-value, 1-sided 0.0328 0.0617 0.0641 0.0573
p-value, 2-sided 0.0656 0.1235 0.1282 0.1147
" "Placebo | Mean:SD | 14436  144%36 144436 | 144438 |
Mean + S.D. 28+07 28+07 2707 28+07
E004 p-value, 1-sided 0.0014 0.0066 0.0081 0.0058
p-value, 2-sided 0.0028 0.0132 0.0161 0.0116
17 | P ‘;E)FEV‘ """"" Mean:SD. | 28:07 27:07 27307 | 28208 | >350%°
Primatene Mist| p-value, 1-sided 0.0325 0.0753 0.0795 0.0626
p-value, 2-sided 0.0649 0.1505 0.1589 0.1252
" "Placebo | Mean:SD | 25:06 25:06  25:06 | 26206 |
Mean £ S.D. 12116 17117 10x14 1418
E004 p-value, 1-sided <0.0001 0.0027 0.0009 0.0007
p-value, 2-sided <0.0001 0.0054 0.0018 0.0013
1g | tmax OF FEVA === mmmmp s Mean+SD | 14+17 19:19  12z17 | 1az1s | 232139
(hrs) ) ) 2230
Primatene Mist] p-value, 1-sided 0.001 0.0437 0.0134 0.0163
p-value, 2-sided 0.002 0.0874 0.0268 0.0327
" Placebo | Mean:sD | 25:21 25821 20221 | 22221 |

[Source: Table 7.4-2S, cover-letter.pdf in submission S005 dated Nov. 6, 2013]

Table 18: Analyses Results on FEV; on Day 1/ Week 12 Based on the Imputation Model C (ITT)

_ Placebo Primatene Mean Diff.
Eo0s ¢ "(‘szs’)s) (n=61) (n=64) (E004 - Placebo)
Mean (SD) Mean (SD) 95%CI

AFEV, at 5§ min. post-dose (L)

Day 1

0.360 (0.272)

0.021 (0.157)

0.296 (0.258)

0.338 (0.284, 0.392) !

Week 12

0.245 (0.238)

0.015 (0.139)

0.188 (0.226)

0.230 (0.184, 0.276) !

AFEV,; at 360 min. post-dose (L)

Day 1

0.215 (0.282)

0.050 (0.345)

0.215 (0.238)

0.165 (0.065, 0.266)

Week 12

0.092 (0.216)

0.042 (0.272)

0.080 (0.183)

0.049 (-0.025, 0.124)

Note 1: p-value <0.05. AFEV = Change from baseline (pre-dose) FEV,

The mean, standard deviations, 95% confidence interval, and p—value are based on two-sided t-test analyses.
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Table 19: The Applicant’s Pediatric Efficacy Data of Study D

Reference ID: 3463756

Studied Drugs E004 (PPP) Placebo (PPP) p-values, 1-sided
# |Evaluation Time Day-1 Week-4 Day-1 Week-4 Day-1  Week-4
# of Pediatric Patients 22 23 22 22 22vs. 22 23vs.22
1 |AUCogn of A%FEV1, %xhr | 69.2 + 65.3 | 47.6 + 68.6 345 £ 61.2| 21.2 = 41.5| 0.0382 0.0625
2 |AUCq.apn of A%FEV1, Y%xhr 409 + 34 271+ 375 176 £ 322 99 + 202 | 00124 0.0312
3 |AUCqegp of AFEV1, Lxhr 088 +08 065 + 083 041 +074] 028 + 057 | 00263 00434
4 |Fmax of A%FEV1, % 207 £ 129 | 1521127 133 £ 124 108 £ 79 00307 0.0861
5 |Duration, hrs 298 £+ 259 | 156+ 229 156 + 215| 096 + 164 | 00266 0.1601
6 |Time of onset, min 142 + 268 110+ 136 303+ 211 125 + 95 00597 0.0021
7 |tmax, hr 18418 1.36 £ 1.67 228 + 194 265+ 23 02205 0.0190
8 |Responder, % 68.2 39.1 409 455 0.0346 0.3338
9 | A%FEV1 at 5 min, % 141 +£123 | 102+ 114 3670 14 + 80 00015 0.0032
10| A%FEV1 at 30 min, % 13.1 £ 165 81118 36 +85 36 + 81 00232 0.0710
11| A%FEV1 at 60 min, % 123+ 126 | 109 + 134 62+ 122 34 + 86 00609 0.0177
12| A%FEV1 at 120 min, % 158 £ 131 88+ 149 8.1+ 142 22 + 88 00383 0.0436
13| A%FEV1 at 180 min, % 131+ 126 73+ 121 73 + 140 50 + 98 00893 0.2521
14| A%FEV1 at 240 min, % 10.1 £ 118 91+137 58 + 125 46 + 80 01371 0.0996
15| A%FEV1 at 360 min, % 6.1+ 148 28+84 40 + 103 15+ 104 | 0295 03228
# of Efficacy Parameters Did Not Show Significance 6 8
# of Efficacy Parameters Showed Significance 9 7
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Table 20: The Applicant’s Primary Efficacy Endpoint Results at Week 4, Study D

Populations/MDH Models for Visit-3 (Week-4) Reference
Ermicacy ITT at MDH Imputation Models pppor | ©Orignal
g |Farameters and) o gucts Items PPP Vist1 | ootputof
Statistical Test Model-A Model-B Model-C (Complete- (Day-1) Statlstl(?al
Method (ClosestData  (Placebo (Baseline  |case Analysis Analysis
Model) Model) Model) Reports
. E004 35 35 35 23 2
#orPatlents | b cebo 3% 3% % 2 2
AUC, g, of Fo0s Mean:SD. | 63611269 536:975  342:603 | 476%686 | 6926530 [ .
1 A%FEV1 pvalue, 1-sided 0.1294 0.1905 0.0620 0.0625 0.0382 o
(%xhr), Placebo Mean + S.D. 326£985 330985 1568+346 | 212:415 | 3451612
AUC, 5, of Eo0s Mean + S.D. 371£608  279:473 195:332 | 2712375 | 409+340 [
2 A%FEV1 pvalue, 1-sided 0.0554 0.1526 0.0358 0.0312 0.0124 e
(%xhr), Placebo Mean + S.D. 16.3+457 165+ 456 79+17.0 99+202 | 1764322
Mean + S.D. 071£123 062111 0.88 + 1.87 0665083 | 088080
3 | AUCoen of Foo4 p-value, 1-sided 0.0660 0.1101 0.0620 0.0434 0.0263 535159
AFEV1 (Lxhr) 2212
Placebo Mean + S.D. 029+108  030£108  033+086 | 028 +057 | 041+074
e o Fo0s Mean + S.D. 215+282 73£197 109124 162127 | 207+129 | o
4 max p-value, 1-sided 0.1495 0.3474 0.3560 0.0861 0.0307 s
A%FEV1 (%) _ _ _ _ 2213
Placebo Mean + S.D. 154 £198 154+ 198 10.0+9.0 108+7.9 1331124
Efficacy Co0e Mean  S.D. 164£275 T61£235 T15£206 1568229 | 2982259 | .
5 Duration pvalue, 1-sided 02167 0.2405 0.1525 0.1601 0.0266 “ond
(hours) Placebo Mean + S.D. 1.23£207 123£207 072137 096:164 | 1856215
) Mean + S.D. 120£169 149+ 196 122£134 M.0:136 | 142:268
g | Onset I""e 004 pvalue, 1-sided 0.0045 0.0057 0.0003 0.0021 0.0597 5'3;51"559
(minutes) Placebo Mean £ S.D. 914+963  914:93  1166+879 | 1250+947 | 3031211
. Mean + S.D. 111 £147 189+ 181 0.96 + 149 136+167 | 184+184 _
7 [tmax OF A%FEVY  E004 p-value, 1-sided <0.0001 0.0197 0.0044 0.0190 0.2205 53;51'559
(hour) Placebo Mean + S.D. 281+205  286:205 220£220 | 265:230 | 2281194
Mean 186 371 286 39.1 682
g | Responder B0 pvalue, 1sided | 02352 0.4030 0.1569 03338 ooms | Ao
ate, % Placebo Mean 40 40 40 455 409
L%FEV1 at Co0a Mean + S.D. 135+ 211 90147 90+109 102:114 | 1412123 |
9 5 minutes p-value, 1-sided 0.0091 0.0414 0.0010 0.0032 0.0015 i
(%) Placebo Mean + S.D. 211168 221167 06+73 14+80 36+7.0
LA%FEVT at F00s Mean  S.D. 54151 56133 74:114 B1:118 | 1312165 |
10 | 30 minutes p-value, 1-sided 0.2910 0.2773 0.1004 0.0710 0.0232 o>
(%) Placebo Mean + S.D. B1+234 83+234 39+90 3.6+8.1 36+85
L%FEVT at o0a Mean + S.D. 128+206 96165 102+128 109:134 | 1232126 | ... .o
11 | 60 minutes p-value, 1-sided 00318 0.0860 0.0121 0.0177 0.0609 e
(%) Placebo Mean + S.D. 38+18.1 384178 34+80 34+86 62 +122
LA%FEVT at o0s Mean  SD. 152£299 08217 83142 881140 | 158131 | .
12 | 120 minutes p-value, 1-sided 0.0653 0.1639 0.0246 0.0436 0.0383 ot
%) Placebo Mean  S.D. 6.1 17.1 61170 1.8+7.9 22:88 8.1+142
LA%FEV at o0a Mean + S.D. 13.6£293 102211 69+117 73£121 BI2126 | .. .o
13 | 180 minutes p-value, 1-sided 0.1045 0.1942 0.2475 0.2521 0.0893 e
(%) Placebo Mean + S.D. 6.1+ 17.0 6.1+17.0 49+99 50+98 7.3 +14.0
LA%FEVT at Co0s Mean £ S.D. 113£293 T12£231 84131 O1E137 | 1012118 | o
14 | 240 minutes pvalue, 1-sided 0.1568 0.1294 0.0324 0.0996 01371 e
(%) Placebo Mean  S.D. 5.0+21.1 51211 27+83 4680 58125
LA%FEVT at 004 Mean 26182 36135 24:78 268204 612148 | . o
15 | 360 minutes p-value, 1-sided 0.2884 0.3382 0.4701 0.3228 0.2965 o7
(%) Placebo Mean 56+238 55+238 22+103 15104 4.0£103
Mean + S.D. 1039+294 1034+280 860509 | 1092+321 | 989+293
16 | AUCosn of Eoo4 p-value, 1-sided 0.0106 0.0133 0.2266 0.0148 0.0929 535159
FEV1 (LX), | piacebo Mean + S.D. 895:209  901:208  7.79:376 9.03:238 | 8821231 2228
Mean + S.D. 1.88 £050 185+ 049 157 £0.85 194:055 | 177048
17 Frax FEV1 E004 p-value, 1-sided 0.0087 0.0215 0.1805 0.0141 0.0646 5'3;52'959
(L) Placebo Mean + S.D. 163£037  164+037  140+066 | 161041 | 157038
Mean + S.D. 11147 189+ 181 128+175 136+ 167 | 164<184
1g | e of FEVI Eoo4 p-value, 1-sided <0.0001 0.0197 0.0267 0.0150 02205 5'32%3:[']59
(hour) Placebo Mean + S.D. 2811205 2.86+205 2211219 265+230 | 228+194
[Source: Table 7-8U, cover-letter.pdf in submission S005 dated Nov. 6, 2013]
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