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MEETING MINUTES

AstraZeneca Pharmaceuticals
4222 Emperor Boulevard
Suite 560

Durham, NC 27703

Attention: Les Thomas
Senior Director, Global Regulatory Affairs

Dear Mr. Thomas:

Please refer to your Investigational New Drug Application (IND) submitted under section 505(i)
of the Federal Food, Drug, and Cosmetic Act for budesonide, glycopyrronium, and formoterol
fumarate (BGF) Inhalation Aerosol.

We also refer to the meeting between representatives of your firm and the FDA on June 25,
2018. The purpose of the meeting was to obtain FDA feedback on several multi-disciplinary and
CMC topics to facilitate preparation of AstraZeneca’s proposed NDA submission for BGF MDI.

A copy of the official minutes of the meeting is enclosed for your information. Please notify us
of any significant differences in understanding regarding the meeting outcomes.

If you have any questions, please call me (240) 402-4483.
Sincerely,
{See appended electronic signature page}
Linda Ebonine, PA-C
Regulatory Health Project Manager
Division of Pulmonary, Allergy, and Rheumatology Products

Office of Drug Evaluation Il
Center for Drug Evaluation and Research

Enclosure:
Meeting Minutes
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MEMORANDUM OF MEETING MINUTES
Meeting Type: Type B
Meeting Category: Pre-NDA/CMC
Meeting Date and Time:  June 25, 2018 1:00 — 2:00 PM
Meeting Location: White Oak Building 22, Conference Room: 1419
Application Number: 118313
Product Name: budesonide, glycopyrronium, and formoterol fumarate Inhalation
Aerosol (BGF)
Indication: Chronic Obstructive Pulmonary Disease (COPD)
Sponsor/Applicant Name: AstraZeneca Pharmaceuticals
Meeting Chair: Sally Seymour, MD
Meeting Recorder: Linda Ebonine, PA-C
FDA ATTENDEES

Sally Seymour, MD, Acting Director, Division of Pulmonary, Allergy, and Rheumatology
Products (DPARP), Office of Drug Evaluation Il (ODEII)

Robert Lim, MD, Clinical Team Leader, DPARP

Khalid Puthawal, Clinical Reviewer, DPARP

Craig Bertha, PhD, CMC Lead, Office of New Drug Products (ONDP), Office of
Pharmaceutical Quality (OPQ)

Chengjiu Hu, PhD, Branch Chief, Office of Process and Facility (OPF), Office of
Pharmaceutical Quality (OPQ)

Brian Rogers, PhD, Process Reviewer, OPF/OPQ

Chong-Ho Kim, PhD, CMC Reviewer, OPQ, Office of Lifecycle Drug Products (OLDP)

Joyce Crich, PhD, CMC, OPQ/OLDP

Lissa Pringle-Owens, PharmD, Safety Evaluator, Division of Medication Error Prevention and
Analysis (DMEPA), Office of Surveillance and Epidemiology (OSE)

Saharat Patanavanich, PharmD, Safety Regulatory Project Manager, OSE

Linda Ebonine, PA-C, Regulatory Project Manager, DPARP

SPONSOR ATTENDEES

Les Thomas, Director, Global Regulatory Affairs

Mark Hindle, Director, Regulatory CMC

Paul Dorinsky, MD, Vice President, Global Clinical Programs

Michael Riebe, Vice President, Inhalation Product Development

Peter Mack, PhD, Global Pharmaceutical Project Director, Pharmaceutical Technology and
Development

Jill Sherwood, PhD, Director and NC Site Head, Pharmaceutical Technology and
Development
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James Archbell, Scientist, Pharmaceutical Technology and Development
Bethany Amber Doty, Scientist, Pharmaceutical Technology and Development
Christv Gilbert Associate Director Requlato(g)\{4)C:MC

1.0 BACKGROUND

AstraZeneca Pharmaceuticals submitted a Type B Pre-NDA/CMC meeting request dated May
14, 2018, to obtain FDA feedback on several multi-disciplinary and CMC topics, including
device and potential formulation changes to facilitate preparation of their proposed NDA
submission for BGF MDI. The Division granted the meeting on May 21, 2018. The briefing
package was submitted together within the meeting request. The sponsor had a previous pre-
NDA meeting with the Division on March 31, 2017.

FDA sent Preliminary Comments to AstraZeneca on June 21, 2018.
2. DISCUSSION
Questions Regarding the BGF MDI NDA:

Question 1: Given the similarity in mode of operation between marketed MDI products and
the BGF MDI product, and the fact that the BGF MDI performs as intended when stored,
used, and cleaned according to the patient instructions, AstraZeneca believes that the
reduced emitted dose due to patient non-adherence to the storage and cleaning instructions
observed during evaluation of the clinical patient returns from the end of can life can be
adequately addressed by emphasizing the importance of weekly cleaning and storing in a dry
place in the IFU. Does the agency agree?

FDA Response:

Conceptually, it is possible that cleaning the BGF product, as directed in the IFU, may
alleviate the issues with your product; however, you have not submitted information to
support this contention, and at this time we do not agree. While we note the submitted
evaluation of clinical patient returns and the return of functioning after cleaning, you have
not submitted data which directly demonstrate that cleaning the product as directed will
prevent the BGF product issues. Such data should be included in your NDA submission.

Discussion:

AstraZeneca (AZ) asked about the data that are requested to be included in the NDA,
referenced in the above response. AZ stated that they plan to submit results of an in
vitro study which will characterize drug delivery, aerodynamic particle size
distribution, and cleaning requirements to support a 30 day in use period. They asked
if that would meet the Agency’s expectation. The Agency indicated that we would like
to see data demonstrating that the cleaning interval is appropriate but are also
interested in data showing what happens if the units are not cleaned.
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The Agency stated that, based on the meeting package, it is not clear what is the source

indicated that the device should work well with weekly wet wash and perform as
intended. The agency reiterated that we would like the cleaning studies to show what
happens if patients don’t clean the units as directed.

Question 3: In addition fo the 120 Inhalations product, and 28 Inhalati
products have been developed, where the products are identical in all respects exceptﬁ
A bracketing stability approach was taken for the

registration stability program following ICH Q1D guidelines, where 120 Inhalations and 28
Inhalations products were placed on stability, . Does
the agency agree that the out-of-overwrap storage duration (25°C/75%RH, unprotected) for

the bracketing products may be used to support an out-of-overwrap in-use period for the
bracketed product?

FDA Response:
We agree; however, the bracketed strength will be assigned the shorter of the two established

in-use periods (proportionally, per actuation number total) established by the bracketing
strengths.

Discussion:
The sponsor accepted FDA’s response, no discussion occurred.

FDA Response:
We do not approve

protocols, acceptance criteria, and study
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outcomes (as applicable) will be evaluated during an inspection of your manufacturing
facilities. The product design and the suitability of manufacturing processes will be
evaluated during the NDA review cycle. It is your responsibility to conduct all studies
necessary to assure your commercial manufacturing process is capable of consistently
delivering quality product.

Discussion:
The sponsor accepted FDA’s response, no discussion occurred.

Question 5: Provided that degradation products in the drug product at release are
demonstrated to be consistent with the manufacturer Certificates of Analyses for the drug

substances, does the Agency agree that degradation products may be controlled e
() (4)

FDA Response:
We agree.

Discussion:
The sponsor accepted FDA’s response, no discussion occurred.

Questions Regarding the Post-Approval Change from BGF MDI to el

(b) (4)

to BGF MDI, AstraZeneca
will provide a Comparability Protocol in the BGF MDI NDA which will follow the approach
agreed upon in the Comparability Protocol submitted for Bevespi Aerosphere (NDA
208294/S-004), and will propose to file the @9 4s a CBE-30 submission. Does
the Agency agree with this approach?

Question 2: To demonstrate comparability of the

FDA Response:

In principle, we agree with your plan to submit a comparability protocol, modeled after the
one approved for NDA 208294 (Bevespi Aerosphere), for the planned modifications to the
drug product we

Although no data were provided in

support, we acknowledge that you have indicated that o
®) @)

We will evaluate the new comparability protocol in association with our review of your
current drug product at the time of NDA review, and consider the clinical relevance of the
comparability requirements therein for this triple fixed-combination MDI. Upon application
of the approved protocol post-approval for the planned product modifications, we note that if
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the in vitro data collected indicate any differences that may affect local drug delivery,
additional clinical studies may be needed to support the modifications.

Discussion:

The sponsor asked for clarification about what type of in vifro comparability tests

would be needed. The Agency would mainly be interested in b
®® for characterization, and stated that it would be preferable if the in vifro data

before and after the changes was comparable. AZ indicated that this was their goal.

The Agency asked how different the manufacturing process and formulation

manufacturer would be from Bevespi. The sponsor responded that the we

(b) (4)

@9 will be included within the NDA

The formulation
submission.

2a: Does the Agency agree with the proposed testing approach to demonstrate in vitro
statistical equivalence between BGF MDI and & >

FDA Response:
See response to Question 2 above.

2b: Currently, specification tests that determine the quality of the BGF MDI actuator include
appearance, material identity, spray direction, ] spray orifice
diameter, orifice air flow resistance, and extractables. The same tests will be performed for
the O@ " gny changes to the actuator specification tests or acceptance
criteria will be justified. Does the Agency agree with this approach?

FDA Response:
See response to Question 2 above.

2c: Since there is no significant change in size or mode of operation between BGF MDI,
Symbicort MDI, and O@ 20 human factors validation study is proposed. An
evaluation of human factors will be performed including task analysis and user risk
assessment. Does the Agency agree with the proposed approach?

FDA Response:

We recommend you conduct a comprehensive use-related risk analysis if you have not
already completed one. The comprehensive use-related risk analysis should include a
comprehensive and systematic evaluation of all the steps involved in using your product
(e.g., based on a task analysis), the errors that users might commit or the tasks they might fail
to perform, as well as the potential negative clinical consequences of use errors and task
failures. If models of the same or similar combination products exist, your use-related risk
analysis should incorporate applicable information on known use-related problems with those
products. Useful information can be obtained from your own experience as well as from
public sources such as literature, adverse event reports, and product safety communications
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(see draft guidance for industry Human Factors Studies and Related Clinical Study
Considerations in Combination Product Design and Development).

Additionally, if models of the same or similar combination products exist, it may be useful to
conduct comparative analyses such as a labeling comparison, a comparative task analysis,
and a physical comparison between your proposed product and the comparator for the
purposes of identifying what differences exist between the user interfaces and where the
same or similar risks may apply to your proposed product.

Based on the aforementioned information and data, you should determine whether you need
to perform a human factors (HF) validation study. If you determine that an HF validation
study is not needed for your product, submit your risk analysis, comparative analyses, and
justification for not conducting the HF validation study to the IND for review. We will
notify you if we concur or do not concur with your determination.

Submit the requested information to the IND, eCTD Section 5.3.5.4 — Other Study reports
and related information.

(b)(4) . (b) (4)

2d: Since the purpose of the is to @

W)
Does the Agency agree?

FDA Response:

4
We agree ek

(b) (4)

In addition, we note that a multidiscipline pre-submission meeting was held on March 31,
2017. We refer you to the minutes of that meeting for any additional agreements that may
have been reached.

Discussion:
The sponsor accepted FDA’s response, no discussion occurred.

3.0 PREA REQUIREMENTS

Under the Pediatric Research Equity Act (PREA) (21 U.S.C. 355¢), all applications for new
active ingredients (which includes new salts and new fixed combinations), new indications, new
dosage forms, new dosing regimens, or new routes of administration are required to contain an
assessment of the safety and effectiveness of the product for the claimed indication(s) in
pediatric patients unless this requirement is waived, deferred, or inapplicable.
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Please be advised that under the Food and Drug Administration Safety and Innovation Act
(FDASIA), you must submit an Initial Pediatric Study Plan (iPSP) within 60 days of an End-of-
Phase-2 (EOP2) meeting. In the absence of an EOP2 meeting, refer to the draft guidance below.
The iPSP must contain an outline of the pediatric study or studies that you plan to conduct
(including, to the extent practicable study objectives and design, age groups, relevant endpoints,
and statistical approach); any request for a deferral, partial waiver, or waiver, if applicable, along
with any supporting documentation, and any previously negotiated pediatric plans with other
regulatory authorities. The iPSP should be submitted in PDF and Word format. Failure to
include an Agreed iPSP with a marketing application could result in a refuse to file action.

For additional guidance on the timing, content, and submission of the iPSP, including an iPSP
Template, please refer to the draft guidance for industry, Pediatric Study Plans: Content of and
Process for Submitting Initial Pediatric Study Plans and Amended Pediatric Study Plans at:
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatorylnformation/Guidances/U
CM360507.pdf. In addition, you may contact the Division of Pediatric and Maternal Health at
301-796-2200 or email Pedsdrugs@fda.hhs.gov. For further guidance on pediatric product
development, please refer to:
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DevelopmentResources/ucm049867.ht
m.
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PRESCRIBING INFORMATION

In your application, you must submit proposed prescribing information (P1) that conforms to the
content and format regulations found at 21 CFR 201.56(a) and (d) and 201.57 including the
Pregnancy and Lactation Labeling Rule (PLLR) (for applications submitted on or after June 30,
2015). As you develop your proposed Pl, we encourage you to review the labeling review
resources on the PLR Requirements for Prescribing Information and Pregnancy and Lactation
Labeling Final Rule websites, which include:

e The Final Rule (Physician Labeling Rule) on the content and format of the PI for human
drug and biological products.

e The Final Rule (Pregnancy and Lactation Labeling Rule) on the content and format of
information related to pregnancy, lactation, and females and males of reproductive
potential.

¢ Regulations and related guidance documents.

e A sample tool illustrating the format for Highlights and Contents, and

e The Selected Requirements for Prescribing Information (SRPI) — a checklist of
important format items from labeling regulations and guidances.

e FDA'’s established pharmacologic class (EPC) text phrases for inclusion in the
Highlights Indications and Usage heading.

Pursuant to the PLLR, you should include the following information with your application to
support the changes in the Pregnancy, Lactation, and Females and Males of Reproductive
Potential subsections of labeling. The application should include a review and summary of the
available published literature regarding the drug’s use in pregnant and lactating women and the
effects of the drug on male and female fertility (include search parameters and a copy of each
reference publication), a cumulative review and summary of relevant cases reported in your
pharmacovigilance database (from the time of product development to present), a summary of
drug utilization rates amongst females of reproductive potential (e.g., aged 15 to 44 years)
calculated cumulatively since initial approval, and an interim report of an ongoing pregnancy
registry or a final report on a closed pregnancy registry. If you believe the information is not
applicable, provide justification. Otherwise, this information should be located in Module 1.
Refer to the draft guidance for industry — Pregnancy, Lactation, and Reproductive Potential:
Labeling for Human Prescription Drug and Biological Products — Content and Format
(http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatorylnformation/Guidances/
UCM425398.pdf).

Prior to submission of your proposed PI, use the SRPI checklist to ensure conformance with the
format items in regulations and guidances.

505(b)(2) REGULATORY PATHWAY

The Division recommends that sponsors considering the submission of an application through
the 505(b)(2) pathway consult the Agency’s regulations at 21 CFR 314.54, and the draft
guidance for industry, Applications Covered by Section 505(b)(2) (October 1999), available at
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http://www.fda.gov/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/default.htm.
In addition, FDA has explained the background and applicability of section 505(b)(2) in its
October 14, 2003, response to a number of citizen petitions that had challenged the Agency’s
interpretation of this statutory provision (see Docket FDA-2003-P-0274-0015, available at
http://www.regulations.gov).

If you intend to submit a 505(b)(2) application that relies for approval on FDA'’s finding of
safety and/or effectiveness for one or more listed drugs, you must establish that such reliance is
scientifically appropriate, and must submit data necessary to support any aspects of the proposed
drug product that represent modifications to the listed drug(s). You should establish a “bridge”
(e.g., via comparative bioavailability data) between your proposed drug product and each listed
drug upon which you propose to rely to demonstrate that such reliance is scientifically justified.

If you intend to rely on literature or other studies for which you have no right of reference but
that are necessary for approval, you also must establish that reliance on the studies described in
the literature or on the other studies is scientifically appropriate. You should include a copy of
such published literature in the 505(b)(2) application and identify any listed drug(s) described in
the published literature (e.g. by trade name(s)).

If you intend to rely on the Agency’s finding of safety and/or effectiveness for a listed drug(s) or
published literature describing a listed drug(s) (which is considered to be reliance on FDA’s
finding of safety and/or effectiveness for the listed drug(s)), you should identify the listed drug(s)
in accordance with the Agency’s regulations at 21 CFR 314.54. It should be noted that 21 CFR
314.54 requires identification of the “listed drug for which FDA has made a finding of safety and
effectiveness,” and thus an applicant may only rely upon a listed drug that was approved in an
NDA under section 505(c) of the FD&C Act. The regulatory requirements for a 505(b)(2)
application (including, but not limited to, an appropriate patent certification or statement) apply
to each listed drug upon which a sponsor relies.

If FDA has approved one or more pharmaceutically equivalent products in one or more NDA(S)
before the date of submission of the original 505(b)(2) application, you must identify one such
pharmaceutically equivalent product as a listed drug (or an additional listed drug) relied upon
(see 21 CFR 314.50(i)(1)(i)(C), 314.54, and 314.125(b)(19); see also 21 CFR 314.101(d)(9)). If
you identify a listed drug solely to comply with this regulatory requirement, you must provide an
appropriate patent certification or statement for any patents that are listed in the Orange Book for
the pharmaceutically equivalent product, but you are not required to establish a “bridge” to
justify the scientific appropriateness of reliance on the pharmaceutically equivalent product if it
is scientifically unnecessary to support approval.

If you propose to rely on FDA'’s finding of safety and/or effectiveness for a listed drug that has
been discontinued from marketing, the acceptability of this approach will be contingent on
FDA’s consideration of whether the drug was discontinued for reasons of safety or effectiveness.

We encourage you to identify each section of your proposed 505(b)(2) application that is

supported by reliance on FDA’s finding of safety and/or effectiveness for a listed drug(s) or on
published literature (see table below). In your 505(b)(2) application, we encourage you to
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clearly identify (for each section of the application, including the labeling): (1) the information
for the proposed drug product that is provided by reliance on FDA’s finding of safety and/or
effectiveness for the listed drug or by reliance on published literature; (2) the “bridge” that
supports the scientific appropriateness of such reliance; and (3) the specific name (e.g.,
proprietary name) of each listed drug named in any published literature on which your marketing
application relies for approval. If you are proposing to rely on published literature, include
copies of the article(s) in your submission.

In addition to identifying the source of supporting information in your annotated labeling, we
encourage you to include in your marketing application a summary of the information that
supports the application in a table similar to the one below.

List the information essential to the approval of the proposed drug that is
provided by reliance on the FDA’s previous finding of safety and effectiveness for
a listed drug or by reliance on published literature

Source of information Information Provided
(e.g., published literature, name of (e.g., specific sections of the 505(b)(2)
listed drug) application or labeling)
1. Example: Published literature Nonclinical toxicology
2. Example: NDA XXXXXX Previous finding of effectiveness for
“TRADENAME” indication A
3. Example: NDA YYYYYY Previous finding of safety for
“TRADENAME” Carcinogenicity, labeling section B
4.

Please be advised that circumstances could change that would render a 505(b)(2) application for
this product no longer appropriate. For example, if a pharmaceutically equivalent product were
approved before your application is submitted, such that your proposed product would be a
“duplicate” of a listed drug and eligible for approval under section 505(j) of the FD&C Act, then
it is FDA'’s policy to refuse to file your application as a 505(b)(2) application (21 CFR
314.101(d)(9)). In such a case, the appropriate submission would be an Abbreviated New Drug
Application (ANDA) that cites the duplicate product as the reference listed drug.

OFFICE OF SCIENTIFIC INVESTIGATIONS (OSI) REQUESTS

The Office of Scientific Investigations (OSI) requests that the items described in the draft
Guidance for Industry Standardized Format for Electronic Submission of NDA and BLA Content
for the Planning of Bioresearch Monitoring (BIMO) Inspections for CDER Submissions
(February 2018) and the associated Bioresearch Monitoring Technical Conformance Guide
Containing Technical Specifications be provided to facilitate development of clinical investigator
and sponsor/monitor/CRO inspection assignments, and the background packages that are sent
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with those assignments to the FDA ORA investigators who conduct those inspections. This
information is requested for all major trials used to support safety and efficacy in the application
(i.e., phase 2/3 pivotal trials). Please note that if the requested items are provided elsewhere in
submission in the format described, the Applicant can describe location or provide a link to the
requested information.

Please refer to the draft Guidance for Industry Standardized Format for Electronic Submission of
NDA and BLA Content for the Planning of Bioresearch Monitoring (BIMO) Inspections for
CDER Submissions (February 2018) and the associated Bioresearch Monitoring Technical
Conformance Guide Containing Technical Specifications:

https://www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequire
ments/UCM332466.pdf

https://www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequire
ments/UCM332468.pdf.

40 ISSUES REQUIRING FURTHER DISCUSSION
There were no issues requiring further discussion.

5.0 ACTION ITEMS
There were no action items identified during the meeting.

6.0 ATTACHMENTS AND HANDOUTS
There were no attachments or handouts used during the meeting.
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This is a representation of an electronic record that was signed
electronically. Following this are manifestations of any and all
electronic signatures for this electronic record.

LINDA EBONINE
07/17/2018
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Food and Drug Administration
Silver Spring MD 20993
Pearl Therapeutics, Inc.

MEETING MINUTES
4222 Emperor Blvd., Suite 560
Durham, North Carolina 27703
Attention:

Shannon Strom, Ph.D.,

Senior Director, Regulatory Affairs
Dear Dr. Strom:

and formoterol fumarate Inhalation Aerosol (BGF).

Please refer to your Investigational New Drug Applications (INDs) submitted under section
505(i) of the Federal Food, Drug, and Cosmetic Act (FDCA) for budesonide, glycopyrronium,

We also refer to the meeting between representatives of your firm and the FDA on March 31,
2017. The purpose of the meeting was to discuss your clinical development program for a
COPD indication.

A copy of the official minutes of the meeting is enclosed for your information. Please notify us
of any significant differences in understanding regarding the meeting outcomes.

If you have any questions, call me at (301) 796-1230.

Sincerely,
{See appended electronic signature page}
Colette Jackson

Senior Regulatory Health Project Manager

Division of Pulmonary, Allergy, and Rheumatology Products
Office of Drug Evaluation 11
Enclosure:

Center for Drug Evaluation and Research
Meeting Minutes
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MEMORANDUM OF MEETING MINUTES
Meeting Type: Type B
Meeting Category: Pre-NDA
Meeting Date and Time:  March 31, 2017
Meeting Location: 11:30 AM to 1:00 PM EST
Application Number: IND 118313
Product Name: budesonide, glycopyrronium, and formoterol fumarate Inhalation
Aerosol (BGF)
Indication: COPD
Sponsor/Applicant Name: Pearl Therapeutics
Meeting Chair: Lydia Gilbert-McClain, M.D.
Meeting Recorder: Colette Jackson
FDA ATTENDEES

Division of Pulmonary, Allergy, and Rheumatology Products
Lydia Gilbert-McClain, M.D., Deputy Division Director

Banu Karimi-Shah, M.D., Clinical Team Leader

Erika Torjusen, M.D., Clinical Reviewer

Colette Jackson, Senior Regulatory Health Project Manager

Office of Biostatistics
Robert Abugov, Ph.D., Statistical Reviewer
Shanti Gomatam, Ph.D., Statistical Team Leader

Office of Clinical Pharmacology
Bavna Saluja, Ph.D., Clinical Pharmacology Reviewer
Anshu Marathe, Ph.D., Clinical Pharmacology Reviewer

SPONSOR ATTENDEES

Pear| Therapeutics

Colin Reisner, M.D., Chief Medical Officer and Executive VP of Clinical Development
Ben Fenby, Ph.D., Vice President, Global Medicines Leader

Michael Golden, M.S., Senior Vice President, Regulatory Affairs and Quality

Shannon Strom, Ph.D., R.A.C., Senior Director, Regulatory Affairs
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Paul Dorinsky, M.D., Vice President, Clinical Program Head
Patrick Darken, Ph.D., Vice President, Biostatistics

Caron Lloyd, Director, Pharmacovigilance

Michael Gillen, Director, Clinical Pharmacology

Shaila Ballal, M.S., M.B.A., Associate Director, Biostatistics
Jack Nyberg, M.S., Associate Director, Biostatistics

Roopa Trivedi, MS, Associate Director, Clinical Development

1.0 BACKGROUND

Pearl Therapeutics (Pearl) submitted a Type B Pre-NDA meeting request dated January 19,
2017, to discuss their clinical development program for a COPD indication. The Division
granted the meeting on February 9, 2017. Pearl provided their briefing materials on February 23,
2017. The FDA sent Preliminary Comments to Pearl on March 28, 2017. On March 30, 2017,
Pearl provided a Power Point slide presentation to outline their points of clarification at the
meeting. This slide presentation is included in these meeting minutes under Section 6.0
Attachments and Handouts. Any discussion that took place at the meeting is captured directly
under the relevant original response in Section 2.0, including any changes in our original
position. The FDA responses are in italics; discussion is in normal font.

2. DISCUSSION

Introductory Comment

In your overall clinical development program involving budesonide, glycopyrrolate, and
formoterol, currently, Bevespi Aerosphere [NDA 208294], the dual fixed-dose combination of
glycopyrrolate (long-acting cholinergic) and formoterol fumarate (long-acting beta agonist)
[GFF] is approved for the treatment of airflow obstruction in patients with COPD. The fixed-
dose triple combination [budesonide + glycopyrrolate + formoterol, BGF] brings in the addition
of budesonide, an inhaled corticosteroid (ICS). The primary benefit of ICS for COPD patients is
reduction in exacerbations; therefore, a viable registration program for BGF must demonstrate
the contribution of budesonide when added to GFF, the approved product, for a reduction in
COPD exacerbations.

Study PT10005 (Study 5) is appropriately designed and positioned to evaluate the contribution
of budesonide to GFF, with respect to COPD exacerbations. If Study 5 were to show a
significant reduction in COPD exacerbations with BGF vs. GFF, whether at the interim analysis,
or at the end of the 52-week treatment period, this application would be acceptable for review.
As the dual combination product containing budesonide (BFF) has not been shown to provide a
benefit on exacerbations, the fixed-dose triple combination development program is not viable if
all the benefit demonstrated is with respect to lung function alone (as outlined in one of your
approaches to this application). Alternatively, if the BFF development program (as in Study
PT009003) were to demonstrate an exacerbation benefit (pending review of the data), then a
lung function benefit for the BGF product would be a viable path to registration, because the
clinical contribution of the ICS (exacerbation benefit) would already have been demonstrated for
the fixed-dose dual combination product, BFF.
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The responses presented below are answered with the presumption that the issues presented in
this Introductory Comment are adequately addressed at the time of NDA submission.

Discussion:

The Division opened the meeting by providing clarification to the introductory comment and
acknowledged that due to multiple assumptions, the comment lacked clarity and may have
unintentionally misguided the sponsor. The Division provided background information on the
development of fixed combination products and the application of the combination rule, which
requires the development of each monoproduct and relevant dual combination products, followed
by the factorial comparison of all relevant single and combination products. Accordingly, both
GFF (currently approved) and BFF need to be fully developed and compared to the fixed
combination triple (BGF) in order to demonstrate the relevant contribution to the combination
product.

In addition, the Division clarified that it is unclear if demonstration of a lung function benefit for
a fixed triple combination product would be acceptable for approval and is currently a topic of
mternal discussion. Accordingly, the approvability of such an application would be a review
issue.

Study PT 010005 1s appropriately designed to make the relevant comparisons of BGF to both
BFF and GFF in terms of an exacerbation benefit, and therefore will be able to demonstrate the
relevant contribution of budesonide to the triple combination product.

The sponsor inquired if demonstration of an exacerbation benefit for both the comparison of
BGF to BFF and GFF is required given, the comparison to BFF (the contribution of

glycopyrrolate) would mechanistically be expected to demonstrate a lung function benefit. %

The Division indicated that demonstration of an
exacerbation benefit for both comparisons of BGF to BFF and GFF is the ideal scenario.

The sponsor acknowledged the Division’s feedback and noted they would likely need to modify
their interim analysis stopping criteria for Study PT 010005 to require the demonstration of an
exacerbation benefit for both the comparison of BGF to BFF and GFF.

CLINICAL:

Question 1:  Discussion of BFF MDI

Does the Agency agree with the approach of presenting a high-level discussion of
efficacy and safety results for BFF MDI within the BGF MDI NDA?

FDA Response:
The clinical development program for the triple product, BGF, relies on full characterization of

the two, dual fixed-dose combinations, GFF and BFF. Full characterization of GFF is available
in the NDA for Bevespi Aerosphere (NDA 208294) [See response to Question 2]. As we
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currently do not have information to fully characterize the BFF combination product (including
the budesonide dose ranging information), this data should be submitted with the BGF
application to support the use of BFF as a valid comparator. Therefore, inclusion of only high
level efficacy results for BFF MDI within the NDA is not acceptable. Not submitting a
marketing application for BFF at this time is at the Sponsor’s discretion; however, all the
necessary data, including patient level data and individual study reports from the BFF clinical
development program should be submitted with the BGF NDA.

Discussion for Question #1 and Question #11:

Pearl stated they intend to file the BFF studies with the BGF NDA. This information will be
included in Module 5 to include the full study reports and statistical data. Module 2 will focus
on the BGF studies. The FDA agreed with the sponsor’s proposal, as the NDA submission will
include full study reports and data for both BFF and BGF, which are required for review of the
triple combination product.

Question 2:  References to Bevespi NDA

Does the Agency agree with the approach of referencing the Bevespi Aerosphere NDA
208294 to support the clinical qualification of GFF MDI as the LAMA/LABA active
comparator in the BGF MDI clinical studies?

FDA Response:
We agree.

Discussion:
No discussion was held for this response.

Question 3: Adverse Events of Special Interest

Does the Agency agree with the specified adverse events of special interest (AESIs) for
evaluation in the study reports for the BGF MDI studies, the BFF MDI studies, and the
ISS?

FDA Response:
We agree.

Discussion:
No discussion was held for this response.

Question 4: Holter Monitoring
Does the Agency agree that, in the lung function scenario, the data from the 24-hour
Holter monitoring sub-study in Study PT010005 are not required at the initial NDA

filing and can be filed as part of a prior approval supplement, given the well-established
cardiovascular safety profiles of the 3 active substances?
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FDA Response:
We agree.

Discussion:
No discussion was held for this response.

STATISTICS:
Question 5:  Estimands

a. Does the Agency agree with the definition of estimands planned for inclusion in the
Type | error control of superiority comparisons in the BGF MDI and BFF MDI
Phase 111 clinical studies?

FDA Response:

We do not agree. Rather than evaluating what might have happened had withdrawing patients
remained on assigned treatment, we consider actual patient outcome of primary importance for
regulatory decisions. Therefore, primary analyses should invariably address the de facto
'treatment policy' estimand.

Because we consider the de facto treatment policy estimand of primary importance for
evaluation of efficacy, it will be critical to prevent missing data preemptively. Therefore, the
protocol should include systematic procedures to encourage patients who discontinue treatment
to return for all regularly scheduled visits for safety and efficacy assessments, by ensuring that:
(1) the protocol and informed consent form clearly differentiate reasons for treatment
discontinuation from reasons for study withdrawal; (2) the only reasons in the study report for
study withdrawal are patient withdrawal of consent to contribute additional outcome
information and loss to follow-up; (3) site investigators are trained to understand the importance
of patient retention and prevention of missing data; (4) consent forms include a statement
educating patients about the continued scientific importance of their data even if they
discontinue study treatment early; and (5) the protocol establishes plans to systematically and
consistently attempt to contact patients who fail to actively maintain contact with the
investigator, e.g., number of telephone calls, day of week and time of such calls, which calls will
be made to work, home, cell phone, family, or friends, offers for transportation to clinic for
evaluations if patient is unable to drive, etc.

Discussion:
Pearl noted that Study 5 had a 14% treatment discontinuation rate and those discontinued from
the study will be followed.

b. Would the Agency consider replacing the treatment policy estimand with the
attributable estimand as the first secondary measure?

FDA Response:
While we agree that the attributable estimand, with cumulative responder analyses supported by
Kolmogorov-Smirnov tests, will provide useful supportive information, we consider the treatment
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policy estimand to be appropriate for the primary analysis with associated tipping point
analyses, which explore all possible scenarios for missing data, as integral supportive analyses
of this estimand.

Discussion:

Pearl stated that the treatment policy estimands does not address the primary objective which is
to show the benefit of the triple combination product over the dual combination products.
Endpoints are impacted by current therapies and others are equally effective. There is concern on
the impact of the data with including such subjects who have discontinued and are using other
effective therapies. This will make interpreting the data much more difficult. The FDA
acknowledges the concern however, there is also concern with what happens to patients who
withdraw and do better on standard of care. Pearl can explore the use of an endpoint that is a
hybrid of control therapy versus active treatment and alternative therapies versus active
treatment. Pearl stated they are concerned that increased dropouts would also bias the alternative
treatment data. The FDA suggested Pearl power the study to compensate for this bias, and stated
that policy is to use treatment policy estimands for the primary endpoints. All other endpoints
can be taken into account with supporting analyses.

The FDA noted that supporting analyses are exploratory if the primary analyses fail. The FDA
stated that consideration of secondary endpoint analyses that are Type 1 error controlled
will be a review issue.

The FDA also suggested Pearl look at the data to see if a clinically meaningful benefit has been
demonstrated in addition to the statistical data. Pearl stated they will consider looking at an
effectiveness estimand along with treatment estimands. The FDA recommended Pearl provide a
statistical analysis plan for review and comment.

Question 6: BGF MDI Analyses Approaches

Does the Agency agree with the planned analyses approaches for Studies PT010005,
PT010006, and PT010017as described below and in the Study PT010005 SAPs,
including the primary and secondary analyses, subgroup analyses, blinded sample size
reassessment for Study PT010005, and the planned stopping rules for the Study
PT010005 interim analysis?

FDA Response:

We do not agree with the planned analyses. Regarding the estimand evaluated, see our
responses to statistical Questions 1a and 1b above. Second, it is not clear how you define the
term 'primary endpoint;' is the term intended to imply that significant treatment differences in all
primary endpoints will be required for demonstration of effectiveness, or is this term instead
intended to imply that significant treatment differences in only one of the endpoints will be
required for demonstration of effectiveness? The definition will impact not only how we view
adequacy of your study designs but, as discussed in statistical Question 3, will also impact how
control of type 1 error should be accomplished.
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We agree with the methodology you propose for the blinded sample size reassessment. However,
as noted above, it should address the treatment policy estimand rather than the de jure efficacy
estimand. Regarding stopping rules, we are concerned that early trial termination if the criteria

(b) (4)
are met may be inappropriate, and recommend either that you delete these criteria or explain the
reason for their implementation.

We agree that the interim analyses for early study termination should be performed by an
internal team independent of the trial team. However, maintaining confidentiality to interim
results is also important to help ensure quality study conduct and prevent operational bias (e.g.,
through changes in adherence or dropout). Clearly outline the procedures to keep the study
team blinded to interim results in your analysis plan or associated data monitoring charter. In
addition, provide the Data Monitoring Committee charter.

Discussion:

Pearl is concerned with the use of stopping criteria for their dose ranging study, especially when
to stop if winner or loser is either the high or low dose. The FDA stated that a bigger difference
between doses is needed. The FDA stated access is needed for the data monitoring charter.

Question 7:  Type | Error Control

a. Does the Agency agree with the proposed Type I error control plans for the
BGF MDI pivotal studies?

FDA Response:

We do not agree. See our responses to statistical Questions 1, 2, and 3 above. In addition, the
plans fail to control error over multiple doses, multiple co-primary endpoints, and multiple
secondary endpoints. For example, in study PT010005, even presupposing inclusion only of the
treatment policy estimand, if all co-primary endpoints are required for product approval, there
is no need for an analysis hierarchy among them. On the other hand, if only one (or two) of the
co-primary endpoints are required for approval, an appropriate strategy for overall type I error
control should be specified. Such a strategy may not grossly impact power if alpha is borrowed
between successful comparisons — as an example of one statistical method to accomplish this,
you may wish to consult Figures 1 and 2 of Bretz et al (Stat Med 28:586-604).

Further, extend control of type | error to multiple endpoints and any secondary endpoints =~ ©®
(b) (4)

b. Does the Agency agree with the proposed Type I error control plans for the BFF
MDI pivotal studies?

FDA Response:
We do not agree. See our response to Question 3a above.

Discussion:
Pearl stated they will update the statistical analysis plan and submit for FDA review.
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Question 8: Exacerbation Subgroup Analyses

The Sponsor is planning an analysis of COPD exacerbations in subjects who had a
history of at least 2 exacerbations at baseline as part of exploring the relationship
between exacerbation history and magnitude of treatment response. Does the Agency
agree that the information would be useful to healthcare prescribers and may be

e depending on the results?

FDA Response:
Whether your submission provides substantial evidence for impact of exacerbation history on

magnitude of treatment response will be a review issue. As implied by our response to statistical

Discussion:
No discussion was held for this response.

Question 9:  Sensitivity Analyses

Does the Agency agree with the type, scope, and number of sensitivity analyses proposed for
the BGF MDI and BFF MDI pivotal studies?

FDA Response:
We do not agree. For any endpoints proposed for

the analysis hierarchy prior to endpoints
prospectively plan sensitivity analyses for the treatment policy estimand that systematically and
comprehensively explore the potential effect of missing data on the reliability of results, e.g.,
tipping point analyses. Such tipping point analyses should be two dimensional, i.e., should allow
assumptions about the missing outcomes on the two arms being compared to vary independently,
and should include scenarios where dropouts on treatment have worse outcomes than dropouits
on placebo. The goal will be to evaluate the plausibility of the assumed expected values for
missing outcomes on each treatment arm under which the conclusions change, i.e., under which
there is no longer evidence of a treatment effect. In the tipping point analysis, ensure that all
observed data is included as non- missing, regardless of adherence to treatment or use of
prohibited medications. Provided analysis datasets should include a column or columns which
clearly indicate whether each observation was missing, observed while the patient was on
randomized treatment, or observed after the patient discontinued randomized treatment.

b) (4 . .
O o which are in

(b) (4)

Discussion:

The FDA stated Pearl should look for analyses to go out to the tipping point. Pearl expressed
concern with this approach, especially if a CR action is issued. The FDA acknowledged this
issue and will look at the totality of the evidence. The FDA suggested Pearl not go to impossible
values with the use of this approach.
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Question 10: BFF MDI Statistical Analyses

Does the Agency agree with the planned analyses for BFF MDI including the primary
and secondary analyses and the subgroup analysis approach for the individual clinical
study reports?

FDA Response:
We do not agree. Refer to the statistical responses above.

Discussion:
No discussion was held for this response.

Question 11: No Pooling of Safety or Efficacy Data for BFF MDI

Does the Agency agree that pooled analyses of the safety or efficacy data from the BFF
MDI pivotal studies (Studies PT009002 and PT009003) will not be provided?

FDA Response:

We agree that the efficacy data for BFF should not be pooled; however, all necessary data to
support the efficacy of BFF as a valid comparator in the BGF development program, presented
by individual study should be provided with the BGF NDA. This includes the information to
support budesonide dose selection which comes from Study PT008001 and PT009001 (see the
response to Question 1). It is not necessary to provide pooled safety data for the BFF studies
PT009002 and PT009003.

Discussion:
See discussion under Question #1.

Question 12: Pooling Strategy for ISE
Does the Agency agree that the studies will not be pooled for the BGF MDI ISE?

FDA Response:
We agree.

Discussion:
No discussion was held for this response.

Question 13: Pooling Strategy for ISS

Does the Agency agree with the proposed safety analyses, data pooling approach, and
sub-groups for the BGF MDI ISS?

FDA Response:
We agree.
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Discussion:
No discussion was held for this response.

Question 14: Integrated Summary of Efficacy Approach

Does the Agency agree with the proposed presentation of efficacy analyses within
Module 2.7.3 and that a separate ISE will not be provided?

FDA Response:

Your proposal is acceptable provided hyperlinks to Module 5 are included within Module 2.7.3.
In addition, patient demographic data should not be pooled and should be described by study
within the relevant efficacy section. You state that “clinical information relevant to dosing
recommendations...will be provided in Module 2.7.3”. The dose selection of glycopyrrolate and
formoterol fumarate have been reviewed in the Bevespi NDA. However, budesonide dose
selection has not yet been submitted or reviewed. The study reports and patient-level data
relevant to budesonide dose selection should be submitted with your BGF NDA (see response to
Question 1).

Discussion:
No discussion was held for this response.

Question 15: Integrated Summary of Safety Approach

Does the Agency agree with the proposed presentation of safety analyses within the 1SS
and Module 2.7.4?

FDA Response:

We agree with your proposal to split the ISS and include text in module 2.7.4 and the appendices
and datasets in Module 5, provided appropriate hyperlinks are provided. In addition, laboratory
results, vital signs and ECG’s should also be pooled according to the same pooling strategies
employed for evaluation of AEs and AESIs (as outlined in Question 13).

Discussion:

Pearl referred to their slide presentation which outlined the proposal for pooled analyses of labs,
ECGs, and Vital Signs for the study. The FDA stated this approach is acceptable given the
number and % of patients with potentially clinically significant values will be summarized for
laboratory and vital sign parameters as well as for clinically significant ECG abnormalities at
overlapping visits and the end of treatment across the Phase 3 studies. In addition, the
summaries of actual values and changes from baseline will be available in the individual CSRs.

CLINICAL PHARMACOLOGY:
Question 16: Proposed Population PK Analysis

Does the Agency agree with the proposed approach to develop a population PK model
for BD and update the existing model for GP and FF using data from Studies
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PT003013, PT009001, PT010006, and PT010018?

FDA Response:
Your proposed approach appears reasonable. The inferences and results will be a review issue.

Please refer to the following pharmacometric data and models submission guidelines for your
submission:
(http://www.fda.gov/AboutFDA/CentersOffices/OfficeofMedicalProductsandTobacco/CDER/ucm
180482.htm)

The following are the general expectations for submitting the pharmacometric data and models:

o All datasets used for model development and validation should be submitted as SAS
transport files (*.xpt). A description of each data item should be provided in a Define.pdf
file. Any concentrations and/or subjects that have been excluded from the analysis
should be flagged and maintained in the datasets.

e Model codes or control streams and output listings should be provided for all major
model building steps (e.g., base structural model, covariates models, final model, and
validation model). These files should be submitted as ASCII text files with *.txt extension
(e.g.: myfile_ctl.txt, myfile_out.txt).

e A model development decision tree and/or table which gives an overview of modeling
steps.

e For the population analysis reports we request that you submit, in addition to the
standard model diagnostic plots, individual plots for a representative number of subjects.
Each individual plot should include observed concentrations, the individual predication
line and the population prediction line. In the report, tables should include model
parameter names and units. For example, oral clearance should be presented as CL/F
(L/h) and not as THETA(1). Also provide in the summary of the report a description of
the clinical application of modeling results.

e Interms of where the code and data should be submitted, the following folders can be
used as one example for population PK related codes and data. The codes should be
submitted under "module5/datasets/poppk/analysis/programs/* folder (such as
runl.ctl.txt, runl.Ist.txt, plotl.R.txt) with a define pdf file to explain the role of each file
and sometimes with a pdf file as the revieweraid.pdf to explain the flow of running the
code if necessary. The datasets should be submitted under
"module5/datasets/poppk/analysis/datasets/” folder (such as poppk.xpt, pkpd.xpt) with a
define pdf file to explain the variables within each data file.

Discussion:
No discussion was held for this response.

REGULATORY:
Question 17: NDA Review Timelines

Does the Agency agree that the BGF MDI NDA will be reviewed under the standard
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10-month review time period?

FDA Response:
We agree.

Discussion:
No discussion was held for this response.

Question 18: Office of Scientific Investigations

Does the Agency agree that the proposed package for the Office of Scientific
Investigations (OSI) is acceptable?

FDA Response:
Your proposed approach is acceptable.

Discussion:
No discussion was held for this response.

3.0 OTHERIMPORTANT MEETING INFORMATION

PREA REQUIREMENTS

Under the Pediatric Research Equity Act (PREA) (21 U.S.C. 355c¢), all applications for new
active ingredients (which includes new salts and new fixed combinations), new indications, new
dosage forms, new dosing regimens, or new routes of administration are required to contain an
assessment of the safety and effectiveness of t he product for the claimed indication(s) in
pediatric patients unless this requirement is waived, deferred, or inapplicable.

Please be advised that under the Food and Drug Administration Safety and Innovation Act
(FDASIA), you must submit an Initial Pediatric Study Plan (iPSP) within 60 days of an End of
Phase 2 (EOP2) meeting. In the absence of an EOP2 meeting, refer to the draft guidance below.
The iPSP must contain an outline of the pediatric study or studies that you plan to conduct
(including, to the extent practicable study objectives and design, age groups, relevant endpoints,
and statistical approach); any request for a deferral, partial waiver, or waiver, if applicable, along
with any supporting documentation, and any previously negotiated pediatric plans with other
regulatory authorities. The iPSP should be submitted in PDF and Word format. Failure to
include an Agreed iPSP with a marketing application could result in a refuse to file action.

For additional guidance on the timing, content, and submission of the iPSP, including an iPSP
Template, please refer to the draft guidance for industry, Pediatric Study Plans: Content of and
Process for Submitting Initial Pediatric Study Plans and Amended Pediatric Study Plans at:
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatorylnformation/Guidances/U
CM360507.pdf. In addition, you may contact the Division of Pediatric and Maternal Health at
301-796-2200 or email pdit@fda.hhs.gov. For further guidance on pediatric product
development, please refer to:
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http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DevelopmentResources/ucm049867.ht
m.

PRESCRIBING INFORMATION

In your application, you must submit proposed prescribing information (PI) that conforms to the
content and format regulations found at 21 CFR 201.56(a) and (d) and 201.57 including the
Pregnancy and Lactation Labeling Rule (PLLR) (for applications submitted on or after June 30,
2015). As you develop your proposed PI, we encourage you to review the labeling review
resources on the PLR Requirements for Prescribing Information and Pregnancy and Lactation
Labeling Final Rule websites, which include:

e The Final Rule (Physician Labeling Rule) on the content and format of the PI for human
drug and biological products.

e The Final Rule (Pregnancy and Lactation Labeling Rule) on the content and format of
information related to pregnancy, lactation, and females and males of reproductive
potential.

¢ Regulations and related guidance documents.

e A sample tool illustrating the format for Highlights and Contents, and

e The Selected Requirements for Prescribing Information (SRPI) — a checklist of
important format items from labeling regulations and guidances.

o FDA’s established pharmacologic class (EPC) text phrases for inclusion in the
Highlights Indications and Usage heading.

The application should include a review and summary of the available published literature
regarding drug use in pregnant and lactating women, a review and summary of reports from your
pharmacovigilance database, and an interim or final report of an ongoing or closed pregnancy
registry (if applicable), which should be located in Module 1. Refer to the draft guidance for
industry — Pregnancy, Lactation, and Reproductive Potential: Labeling for Human Prescription
Drug and Biological Products — Content and Format
(http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatorylnformation/Guidances/
UCM425398.pdf).

Prior to submission of your proposed PI, use the SRPI checklist to ensure conformance with the
format items in regulations and guidances.

MANUFACTURING FACILITIES

To facilitate our inspectional process, we request that you clearly identify in a single location,
either on the Form FDA 356h, or an attachment to the form, all manufacturing facilities
associated with your application. Include the full corporate name of the facility and address
where the manufacturing function is performed, with the FEI number, and specific
manufacturing responsibilities for each facility.

Also provide the name and title of an onsite contact person, including their phone number, fax
number, and email address. Provide a brief description of the manufacturing operation
conducted at each facility, including the type of testing and DMF number (if applicable). Each
facility should be ready for GMP inspection at the time of submission.
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Consider using a table similar to the one below as an attachment to Form FDA 356h. Indicate
under Establishment Information on page 1 of Form FDA 356h that the information is provided
in the attachment titled, “Product name, NDA/BLA 012345, Establishment Information for Form

356h.”
Federal
. Drug
Esﬁzlilsﬁem Master Manufacturing Step(s)
. . File or Type of Testing
S DE L S L ReEF'}:: tIr)a(sfon Number [Establishment
I\%lumber (if function]
(CFN) applicable)
1.
2
Corresponding names and titles of onsite contact:
: Phone and
Site Name Site Address (()Pisrl:zn&,}nigl:)t Fax Email address
’ number
1.
2.

Office of Scientific Investigations (OSI) Requests

The Office of Scientific Investigations (OSI) requests that the following items be provided to
facilitate development of clinical investigator and sponsor/monitor/CRO inspection assignments,
and the background packages that are sent with those assignments to the FDA field investigators
who conduct those inspections (Item I and II). This information is requested for all major trials
used to support safety and efficacy in the application (i.e., phase 2/3 pivotal trials). Please note
that if the requested items are provided elsewhere in submission in the format described, the
Applicant can describe location or provide a link to the requested information.

The dataset that 1s requested in Item III below 1s for use in a clinical site selection model that is
being piloted in CDER. Electronic submission of the site level dataset is voluntary and is
mntended to facilitate the timely selection of appropriate clinical sites for FDA imspection as part
of the application and/or supplement review process.

This request also provides mstructions for where OSI requested items should be placed within an
eCTD submission (Attachment 1, Technical Instructions: Submitting Bioresearch Monitoring
(BIMO) Clinical Data in eCTD Format).

I. Request for general study related information and comprehensive clinical investigator
information (if items are provided elsewhere in submission, describe location or provide
link to requested information).
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1. Please include the following information in a tabular format in the original NDA for each
of the completed pivotal clinical trials:

a. Site number

b. Principal investigator

c. Site Location: Address (e.g., Street, City, State, Country) and contact information
(i.e., phone, fax, email)

d. Location of Principal Investigator: Address (e.g., Street, City, State, and Country) and
contact information (i.e., phone, fax, email). If the Applicant is aware of changes to a
clinical investigator’s site address or contact information since the time of the clinical
investigator’s participation in the study, we request that this updated information also
be provided.

2. Please include the following information in a tabular format, by site, in the original NDA
for each of the completed pivotal clinical trials:
a. Number of subjects screened at each site
b. Number of subjects randomized at each site
c. Number of subjects treated who prematurely discontinued for each site by site

3. Please include the following information in a tabular format in the NDA for each of the
completed pivotal clinical trials:

a. Location at which sponsor trial documentation is maintained (e.g., , monitoring plans
and reports, training records, data management plans, drug accountability records,
IND safety reports, or other sponsor records as described ICH E6, Section 8). This is
the actual physical site(s) where documents are maintained and would be available for
inspection

b. Name, address and contact information of all Contract Research Organization (CROs)
used in the conduct of the clinical trials and brief statement of trial related functions
transferred to them. If this information has been submitted in eCTD format
previously (e.g., as an addendum to a Form FDA 1571, you may identify the
location(s) and/or provide link(s) to information previously provided.

c. The location at which trial documentation and records generated by the CROs with
respect to their roles and responsibilities in conduct of respective studies is
maintained. As above, this is the actual physical site where documents would be
available for inspection.

4. For each pivotal trial, provide a sample annotated Case Report Form (or identify the
location and/or provide a link if provided elsewhere in the submission).

5. For each pivotal trial provide original protocol and all amendments ((or identify the
location and/or provide a link if provided elsewhere in the submission).

I1. Request for Subject Level Data Listings by Site

1. For each pivotal trial: Site-specific individual subject data listings (hereafter referred to as
“line listings™). For each site, provide line listings for:
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a. Listing for each subject consented/enrolled; for subjects who were not randomized to
treatment and/or treated with study therapy, include reason not randomized and/or
treated

b. Subject listing for treatment assignment (randomization)

c. Listing of subjects that discontinued from study treatment and subjects that
discontinued from the study completely (i.e., withdrew consent) with date and reason
discontinued

d. Listing of per protocol subjects/ non-per protocol subjects and reason not per protocol

e. By subject listing of eligibility determination (i.e., inclusion and exclusion criteria)

f. By subject listing, of AEs, SAEs, deaths and dates

g. By subject listing of protocol violations and/or deviations reported in the NDA,
including a description of the deviation/violation

h. By subject listing of the primary and secondary endpoint efficacy parameters or
events. For derived or calculated endpoints, provide the raw data listings used to
generate the derived/calculated endpoint.

i. By subject listing of concomitant medications (as appropriate to the pivotal clinical
trials)

j. By subject listing, of testing (e.g., laboratory, ECG) performed for safety monitoring

2. We request that one PDF file be created for each pivotal Phase 2 and Phase 3 study using
the following format:

& =¥ Study #X
cLE smE #Y
ﬁ"' il Listing ~
|ﬂ Listing "
[ = ] ] Listing "
. & Listing "
[ Listing "
d Listing "
L Listing "
El etc.
|‘_—| etc.
[E| etc.
[ fetc.
=[E] zTE #Y
=X smE £Y
#-¥ SITE &Y

" (For example: Enroliment)

o o oda oo

I11. Request for Site Level Dataset:
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OSl is piloting a risk based model for site selection. Voluntary electronic submission of site
level datasets is intended to facilitate the timely selection of appropriate clinical sites for FDA
inspection as part of the application and/or supplement review process. If you wish to
voluntarily provide a dataset, please refer to the draft Guidance for Industry Providing
Submissions in Electronic Format — Summary Level Clinical Site Data for CDER’s Inspection
Planning” (available at the following link
http://www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequire
ments/UCM332468.pdf ) for the structure and format of this data set.
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Attachment 1

Technical Instructions:
Submitting Bioresearch Monitoring (BIMO) Clinical Data in eCTD Format

A. Data submitted for OSI review belongs in Module 5 of the eCTD. For items I and Il in
the chart below, the files should be linked into the Study Tagging File (STF) for each
study. Leaf titles for this data should be named “BIMO [list study ID, followed by brief
description of file being submitted].” In addition, a BIMO STF should be constructed
and placed in Module 5.3.5.4, Other Study reports and related information. The study ID
for this STF should be “bimo.” Files for items I, 1l and 111 below should be linked into
this BIMO STF, using file tags indicated below. The item IlI site-level dataset filename
should be “clinsite.xpt.”

DSI Pre- STF File Tag Used For Allowable
NDA File
Request Formats

Item!
I data-listing-dataset Data listings, by study pdf
I annotated-crf Sample annotated case pdf
report form, by study
] data-listing-dataset Data listings, by study pdf
(Line listings, by site)
Il data-listing-dataset Site-level datasets, across Xpt
studies
Il data-listing-data-definition Define file pdf

B. In addition, within the directory structure, the item Il1 site-level dataset should be placed
in the M5 folder as follows:

== [mb]
=& datasets
== bimo
= zite-level

C. Itis recommended, but not required, that a Reviewer’s Guide in PDF format be included.
If this Guide is included, it should be included in the BIMO STF. The leaf title should be
“BIMO Reviewer Guide.” The guide should contain a description of the BIMO elements
being submitted with hyperlinks to those elements in Module 5.

! Please see the OSI Pre-NDA/BLA Request document for a full description of requested data files
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References:
eCTD Backbone Specification for Study Tagging Files v. 2.6.1

(http://www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequire
ments/ElectronicSubmissions/UCM163560.pdf)

FDA eCTD web page
(http://www.fda.gov/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequirements/Elect
ronicSubmissions/ucm153574.htm)

For general help with eCTD submissions: ESUB@fda.hhs.gov

4.0 ISSUES REQUIRING FURTHER DISCUSSION
There were no issues requiring further discussion.

5.0 ACTION ITEMS

There were no action items identified at the meeting.

6.0 ATTACHMENTS AND HANDOUTS

Pearl Therapeutic’s slide presentation sent via email on March 30, 2017. This was officially
submitted to their IND on April 7, 2017.

4 Page(s) has been Withheld in Full as b4 (CCI/TS) immediately following this page
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MEETING MINUTES

Pearl Therapeutics, Inc.
4222 Emperor Blvd, Suite 560
Durham, NC 27703

Attention: Shannon Strom, Ph.D.
Director, Regulatory Affairs

Dear Dr. Strom:

Please refer to your Investigational New Drug Application (IND) submitted under section 505(1)
of the Federal Food, Drug, and Cosmetic Act for Budesonide and Formoterol Fumarate
Inhalation Aerosol.

We also refer to the meeting between representatives of your firm and the FDA on October 15,
2015. The purpose of the meeting was to discuss the final dose selection of budesonide for the
planned phase 3 clinical development program, the study design for the planned phase 3 clinical
studies, and the chemistry, manufacturing, and controls plans for phase 3 for budesonide and
formoterol fumarate Inhalation Aerosol.

A copy of the official minutes of the meeting is enclosed for your information. Please notify us
of any significant differences in understanding regarding the meeting outcomes.

If you have any questions, call me at (301) 796-1230.
Sincerely,
{See appended electronic signature page}
Colette Jackson
Senior Regulatory Health Project Manager
Division of Pulmonary, Allergy, and Rheumatology Products

Office of Drug Evaluation II
Center for Drug Evaluation and Research

Enclosure: Meeting Minutes
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MEMORANDUM OF MEETING MINUTES
Meeting Type: Type B
Meeting Category: End-of-Phase 2
Meeting Date and Time: October 15, 2015, 2:30 PM to 4 PM EST
Meeting Location: White Oak 22, Conference Room 1419
Application Number: IND 122166
Product Name: budesonide and formoterol fumarate Inhalation Aerosol
Indication: Chronic Obstructive Pulmonary Disease

Sponsor/Applicant Name: Pearl Therapeutics, Inc.

Meeting Chair: Badrul A. Chowdhury, M.D., Ph.D.
Meeting Recorder: Colette Jackson

CENTER FOR DRUG EVALUATION AND RESEARCH

Division of Pulmonary, Allergy, and Rheumatology Products
Badrul A. Chowdhury, MD, PhD, Division Director

Banu Karimi-Shah, M.D., Clinical Team Leader

Erika Torjusen, MD, Clinical Reviewer

Colette Jackson, Senior Regulatory Health Project Manager

Office of Clinical Pharmacology
Jianmeng Chen, Ph.D., Clinical Pharmacology Reviewer

Office of Pharmaceutical Quality
Craig Bertha, Ph.D., CMC Reviewer
Ashley Boam, MSBE, Director (A), Office of Policy for Pharmaceutical Quality

Office of Biostatistics
Kiya Hamilton, Ph.D., Statistical Reviewer
Freda Cooner, Ph.D., Statistical Team Leader

Office of Safety Evaluation and Surveillance (OSE)/Project Management Staff
Nichelle Rashid, Regulatory Project Manager
Michael Sinks, Regulatory Project Manager

Reference ID: 3847174



IND 122166
Page 2

OSE/Division of Medication Error Prevention and Analysis
Lissa Owens, PharmD., Safety Evaluator

Kendra Worthy, PharmD., Team Leader

Irene Z. Chan, Pharm.D., Deputy Director

OSE/Division of Risk Management
Jaime Wilkins-Parker, Safety Evaluator

CENTER FOR DEVICES AND RADIOLOGICAL HEALTH

Office of Device Evaluation, General Hospital Devices Branch
Deepika Lakhani, Device Evaluator
Richard Chapman, Supervisory Device Engineer

SPONSOR ATTENDEES

Pearl Therapeutics

Shannon Strom, Ph.D., Director, Regulatory Affairs

Colin Reisner, M.D., Chief Medical Officer and Executive VP of Clinical Development
Patrick Darken, Ph.D., VP, Biostatistics

Shaila Ballal, M.S., M.B.A., Associate Director, Biostatistics

Liuda Shtohryn, Pharm.D., Senior Director, CMC Regulatory Affairs
Vidya Joshi, Ph.D., Director, Product Development

Jack Nyberg, MS, Associate Director of Biostatistics

Jill Sherwood, Ph.D., Director, Product Development

Christy Cappelletti, PharmD, Associate Director, Clinical Development
Pinakin Patel, MD, Medical Director, Clinical Development

1.0 BACKGROUND

Pearl Therapeutics (Pearl) sent in a meeting request dated May 29, 2015, requesting an End-of-
Phase 2 meeting to discuss the final dose selection of budesonide for the planned Phase III
clinical development program, the study design for the planned Phase III clinical studies, and the
chemistry, manufacturing, and controls plans for Phase III for Budesonide and Formoterol
Fumarate Inhalation Aerosol. The Division granted the meeting on July 20, 2015. Pearl
provided the briefing packages on September 10, 2015. Upon review of the briefing package,
the Division responded to Pearl’s questions via email on October 14, 2015. On October 15,
2015, Pearl sent their points of clarification document, attachments, and slide presentation
material via email to discuss at the meeting. This was officially submitted on October 16, 2015,
and 1s included as an attachment in section 6.0. The content of the Agency fax is printed below.
Any discussion that took place at the meeting is captured directly under the relevant original
response in Section 2.0, including any changes in our original position. The FDA responses are
in italics; discussion is in normal font.

2. DISCUSSION

Question 1: Budesonide Dose-Selection for Phase 111
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a. Does the Agency concur with the selection of 320 ug of budesonide and a lower
dose (i.e. 160 ug) to include in BFF MDI for the Phase III program based on
the results of Study PT009001?
FDA Response:

While the selection of 320 ug of budesonide and a lower dose (i.e. 160 ug) may be appropriate to
carry into BFF phase 3 studies based on the results of study PT009001, final determination of
the appropriate dose is pending the results of PT008001 conducted in mild to moderate
persistent asthma.

Discussion:

Pearl referred to their attachment #1, which included topline results from Study PT008001 which
recently became available in September 2015. Pearl concluded that these results provided
additional support for the 320 and 160 pg doses of budesonide for the BFF MDI COPD Phase 3
program, as proposed in the briefing document. Pearl asked the FDA if the proposed dose
selection is acceptable. The FDA stated that upon a cursory review of the newly submitted
topline results for study PT008001, the proposed doses (320 and 160 pg) are acceptable.

b. Does the Agency agree that the pharmacokinetic results of Study PT009001
support the conclusion that there is no relevant drug-drug interaction between
BD and FF in the BFF MDI formulation?

FDA Response:
Yes, we agree that there is no relevant drug-drug interaction between BD and FF in the BFF
MDI formulation based on the data of Study PT009001 submitted in this meeting package.

Discussion:
There was no discussion held for this response.

Question 2: Proposed Phase I1I Clinical Study Designs to Support A Lung Function
Indication

a. Does the Agency concur with the designs of the proposed Phase I1I pivotal
clinical studies (Studies PT009002 and PT009003) to support NDA approval of
BFF MDI for a lung function indication?

FDA Response:

We do not agree. A 24-week placebo controlled study in patients with moderate to very severe
COPD raises ethical concerns. Therefore, the placebo group should be removed from Study
PT009002. Based on the data provided thus far for the monoproducts, comparison of the
combination (BFF) to each of the monocomponents (BD and FF) will be sufficient to support a
lung function claim.
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In addition, inclusion of a Symbicort treatment arm is at your discretion and is not required by
the Agency to support product registration. With respect to the ordering of secondary endpoints,
SGRQ is a clinically meaningful endpoint, as it provides important quality of life information.
Therefore, the proposed testing hierarchy for overall type I error control of secondary endpoints
should be re-ordered to provide this clinically relevant data.

Discussion:

Pearl stated that they will remove the placebo arm from Study PT009002. Regarding SGRQ,
Pearl proposes to move up the comparison of BFF MDI to BD MDI in the testing hierarchy, with
only the BFF MDI to FF MDI remaining contingent upon the other secondary endpoints being
statistically significant. Pearl asked the FDA if this is an acceptable approach. The FDA asked
Pearl if there would be additional secondary analysis before the SGRQ endpoint and why the
BFF to FF comparison should remain contingent upon the secondary endpoints. Pearl stated that
the secondary analysis and SGRQ analysis would be conducted simultaneously as they would
like to maximize comparability due to the variable nature of SGRQ. The FDA acknowledged the
use of an abbreviated and consolidated program to maximize study results, however reiterated
the clinical importance of SGRQ and stated its intention to evaluate SGRQ along with lung
function endpoints in Study PT009002. The primary endpoint in study PT009002 is FEV1 AUC
0-12, therefore measuring multiple additional lung function parameters as secondary endpoints is
less informative than SGRQ. While the analysis approach is at Pearl’s discretion, the Division
strongly advised Pearl to move SGRQ further up in the testing hierarchy. The Division also
stated that for a lung function and symptom claim, Pearl would also need show a trend towards
benefit for exacerbation in the lung function studies.

Pearl stated that study PT009002 included a broad patient population, to include patients with
moderate COPD who were less symptomatic. Pearl inquired if it would be suitable to evaluate
SGRQ in a pre-defined portion of symptomatic patients. The Division stated that it is not
acceptable to exclude patients from the SGRQ analysis, particularly because the COPD patients
enrolled were classified as moderate to very severe and therefore it should be possible to detect a
difference in SGRQ in this population. The Division noted that SGRQ for a COPD
development program is typically included in the clinical trials section and analyzed with a
responder analysis.

Additional Clinical Comment:
Sufficient escape criteria and management of exacerbation should be detailed in your final phase
3 protocols.

Discussion:
There was no discussion held for this response.

b. Would the Agency concur to remove the budesonide arm of Study PT009003 to
support NDA approval for the lung function indication (and exacerbation
indication as described in Question 3)?

FDA Response:
Yes, we agree.
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Discussion:

Pearl stated that their program is not powered to evaluate trends toward an exacerbation benefit
for the formoterol component in the lung function study PT009002. The FDA acknowledged
that the study is not powered to formally evaluate exacerbations and would not expect the results
to demonstrate a clear improvement; however a trend towards worsening exacerbation would
be problematic.

Question 3: Proposed Phase I1I Clinical Study Designs to Support An Exacerbation Benefit
Indication

a. Does the Agency concur with the design of the proposed Phase Il pivotal
clinical study (Study PT009003) including selection of the primary endpoints to
support an indication for a COPD exacerbation benefit?

FDA Response:
Yes, we agree.

Discussion:

Pearl stated they would like to maintain the same exacerbation definition for proposed study
PT009003 as used in study PT010005. Pearl would also like to clarify the start and stop dates of
moderate to severe COPD exacerbation and the requirement to capture all COPD exacerbations
as adverse events as outlined in their May 21, 2015, clarification request submission to the FDA.
The FDA stated that this approach is reasonable and a follow-up to the clarification request
submission is forthcoming.

b. If replication of the exacerbation benefit is required, does the Agency agree that
an additional 6-month study (Study PT009004) is sufficient to support a COPD
exacerbation benefit indication?

FEDA Response:
An exacerbation benefit may be substantiated by the findings from one study (PT009003);
therefore Study PT009004 is not required.

Discussion:
There was no discussion held for this response.

Question 4: PK Analysis Question
Does the Agency concur with the design of the proposed Pharmacokinetic Sub-study of Study
PT009003 and are these data sufficient to characterize the pharmacokinetics in the Phase 111

patient population?

FDA Response:
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Yes, we agree.

Discussion:
There was no discussion held for this response.

Question 5: Time to Onset_

Does the Aiem:.y agree with the proposed comparison arms for measurement of time fo onset

FDA Response:
Time to onset of action is not clinically meaningful for a chronically administered medication in
patients with COPD

Discussion:
Pearl would like to know why time to onset of action is no longer considered clinicall

Question 6: Evaluation of HPA Axis Function

Does the Agency concur that evaluation of HPA axis function after 24 weeks of freatment in
Study PT010006 is sufficient to characterize the potential effects of BFF MDI on HPA axis
regulation?

FDA Response:

A dedicated HPA axis study is not required based on the result of study 010001 and 010002
submitted in this meeting package. Compared to SYMBICORT, the systemic exposure (AUC and
Cmax) of budesonide would not be meaningfully different for BFF MDI. Therefore, a new HPA
axis study is not likely to provide additional information on HPA axis suppression. For the BFF
MDI program, you may extrapolate the systemic safety information from SYMBICORT with
appropriate justification and labeling. Please note that systemic exposures from PK studies are
only informative for systemic safety profile, and cannot be used to infer efficacy or local

effect/safety profile.

Discussion:
There was no discussion held for this response.
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Question 7: ICS Safety Assessments

Does the Agency concur that evaluation of bone mineral density and ocular assessments at
baseline and after 28 and 52 weeks of treatment in Study PT010008 is sufficient to
characterize the potential effects of BFF MDI?

FDA Response:
Yes, we agree.

Discussion:
There was no discussion held for this response.

Question 8: Type I Error Control

Does the Agency agree with the approach to controlling Type 1 error in the Phase I1I pivotal
clinical studies?

FDA Response:

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

Discussion:
There was no discussion held for this response.

Question 9: Treatment Estimand

Does the Agency agree with the approach for using an efficacy estimand as the primary
analyses for all efficacy variables, including the primary efficacy variable, rate of moderate
and severe exacerbations?

FDA Response:

You state, “analyses for the efficacy estimand will use data collected prior to treatment
discontinuation in randomized subjects who receive at least one dose of treatment” as your
definition of mITT. You should continue to collect data after the patient has discontinued
treatment. This information needs to be included in the definition of mITT and used in the
analysis of the primary endpoint and key secondary endpoints.

Discussion:

Pearl stated that they plan to collect efficacy data post-treatment discontinuation and will include
these data in the supportive analysis of both the primary and secondary efficacy variables. The
on-treatment data will be specified as a primary analysis. Pearl asked the FDA if this approach is
acceptable. The FDA stated that the main goal is to ensure data are captured even if the patient
has been discontinued from the study and should be included in the primary analysis instead of in
the sensitivity analysis. Pearl stated that they intend to use the data in a supportive analysis to
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estimate the efficacy of the drug. Pearl is concerned that if they include the discontinuations in
the primary analysis, other marketed products will be used by discontinued subjects, which could
confound the results. The FDA acknowledged the concern, and stated that the ITT estimand has
to be implemented and on-treatment data will not be acceptable as a primary analysis. The FDA
stated that Pearl can provide a proposal and it will be a review issue.

Question 10: Treatment Discontinuations

Does the Agency agree that subjects who discontinue treatment in Study PT009003 but
continue to participate in study visits will not be allowed to continue in the pharmacokinetic
sub-study?

FDA Response:
Yes, we agree.

Discussion:
There was no discussion held for this response.

Does the Agency agree that safety information collected after subjects discontinue treatment
will be listed but not included in the primary analyses of safety?

FDA Response:
Yes, we agree.

Discussion:
There was no discussion held for this response.

Question 11: 24-Hour Holter Data

Does the Agency agree that sufficient 24-hour Holter data will be collected for BFF MDI from
Study PT010005, and that additional assessments are not necessary in the proposed Phase I11
program for BFF MDI?

FDA Response:
In general we agree with your proposal, however, if a safety signal is identified, further safety
data may be required.

Discussion:
There was no discussion held for this response.

Question 12: TQT Study Requirement

Does the Agency agree that a Thorough QTc (TQT) study is not necessary to support approval
of BFF MDI?

FDA Response:
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Yes, we agree.

Discussion:
There was no discussion held for this response.

Question 13: Stability Program

Pearl proposes to test on stability three batches each of BFF MDI 80 (80/4.8 ug/actuation)
and BFF MDI 160 (160/4.8 ug/actuation) of both the commercial and sample packs, for
registration of BFF MDI 80 and BFF MDI 160 commercial and sample packs. The stability
protocol is outlined in Table 12.

a) Does the Agency agree with the proposed stability protocol for registration of both strengths
(80/4.8 ug/actuation and 160/4.8 ug/actuation) and fill weights (commercial and sample pack)
of BFF MDI?

FDA Response:

We agree with the stability conditions (also see response to 13b below), time-points, number of
batches for each presentation and strength, and orientations that are proposed in your stability
protocol. We note that you plan a 3 month “in-use” study (25°C/75%RH, unprotected) for new
and aged commercial pack drug product. In general, we recommend that you study an “in-use”
period twice as long as you expect to request.

Discussion:
There was no discussion held for this response.

b) Pearl proposes to use the 30°C/75%RH storage condition in lieu of the 30°C/65%RH
intermediate storage condition, recommended by ICH Q1A i.e., if there is significant change
at the accelerated storage condition (40°C/75%RH), Pearl will test the product stored at
30°C/75%RH. Does the Agency agree?

FDA Response:
Yes, we agree that for intermediate testing conditions, the use of more stringent humidity
conditions such as 30°C/75% RH will be acceptable.

Discussion:
There was no discussion held for this response.

¢) In addition, Pearl proposes to provide stability data from the 30°C/75%RH protected storage
condition for one-third of the proposed shelf life to demonstrate the s protectiveness of
the foil overwrap. The stability data at the 30°C/75%RH protected storage condition will be
provided in lieu of the 25°C/75%RH protected storage condition, recommended in the Draft
MDI / DPI Guidance. Does the Agency agree?

FDA Response:
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Yes, we agree that you can use the more stringent conditions of 30°C/75%RH as opposed to
25°C/75%RH.

Discussion:
There was no discussion held for this response.

d) Pearl also proposes to evaluate effect of valve orientation on stability by testing one batch in
valve-down and valve-up orientations and the other two batches in either valve-up or valve-
down orientation (outlined further in Table 13 for BFF MDI for both strengths (80/4.8

ug/actuation and 160/4.8 ug/actuation) and

FDA Response:

No, we do not agree. Although we agree that the data plotted in figures 8-11 do support your
conclusion that orientation has little, if any, impact on those parameters, there may be other
parameters (i.e., leachables, moisture content, leak rate) that do not follow this same pattern. So
for these, studying only one batch with both valve up and valve down orientations would be
inadequate.

Discussion:

Pearl referred to Table 12 of the briefing document and noted that a second batch will be studied
in the valve up orientation and a third batch will be studied in the valve down orientation. Pearl
asked the FDA if this is sufficient. The FDA stated this approach is at Pearl’s risk in terms of the
expiration dating period that could be granted, especially if the data shows that one orientation is
worse than the other. Pearl noted that they have a wealth of data from other products that they
could use as leverage and will consider the FDA’s comment.

Question 14: Stability Program — Leachables Testing

Pearl has conducted full leachables testing on three unique registration stability batches of
GFF MDI and the data have been submitted in the NDA for GFF MDI (NDA 208294). Pearl
plans to leverage the data from the GFF MDI program for the BFF program, since the
container closure system is identical between the GFF MDI and BFF MDI. In addition, Pearl
proposes to conduct full leachables testing on one batch each of BFF MDI 160, commercial
and sample packs.

Does the Agency agree with this approach to register both commercial and sample packs of
BFF MDI 80 and BFF MDI 160?

FDA Response:

The proposed approach is reasonable, but there is some risk if the leachables profile of the BFF
MDI product is found to differ from the fully characterized leachables profile of the GFF MDI
product, as the data for multiple follow-up batches of BFF MDI (160/4.8) will be limited (one
batch), and may have a significant impact on the expiry that can be granted to the BFF MDI
drug product in such a case.

Discussion:
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There was no discussion held for this response.

Question 15: Drug Product Characterization Testing Approach
Pearl proposes to test a total of three commercial pack MDI batches between the two BFF
strengths for all characterization studies. In addition, a fotal of 3 sample pack MDI batches

between the two BFF strengths will be tested for only those characterization tests which are
expected to depend on fill weight
Does the Agency agree with the proposed

Drug Product Characterization Testing approach for both the commercial and sample pack
BFF MDI 80 and BFF MDI 160 products?

FDA Response:
Your approach is reasonable.

Discussion:
There was no discussion held for this response.

Question 16: _ Budesonide Drug Substance

Budesonide has been produced using . processes:

. "Y“Drug substance produced using both processes met all specifications
outlined in 3.2.8.4.1 (IND 121629). Similar product performance and drug product stability

have been demonstrated in product produced using BD from either process.

Does the Agency agree that the evidence provided in support oj. budesonide processes:
is sufficient to justify use in Phase II11

trials and/or registration stability of BFF MDI?

FDA Response:

Discussion:

There was no discussion held for this response.
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Discussion:
There was no discussion held for our FDA additional comments.

3.0 OTHER IMPORTANT MEETING INFORMATION

PREA REQUIREMENTS

Under the Pediatric Research Equity Act (PREA) (21 U.S.C. 355¢), all applications for new
active ingredients (which includes new salts and new fixed combinations), new indications, new
dosage forms, new dosing regimens, or new routes of administration are required to contain an
assessment of the safety and effectiveness of the product for the claimed indication(s) in
pediatric patients unless this requirement is waived, deferred, or inapplicable.

Please be advised that under the Food and Drug Administration Safety and Innovation Act
(FDASIA), you must submit an Initial Pediatric Study Plan (iPSP) within 60 days of an End of
Phase (EOP2) meeting. In the absence of an End-of-Phase 2 meeting, refer to the draft guidance
below. The PSP must contain an outline of the pediatric study or studies that you plan to
conduct (including, to the extent practicable study objectives and design, age groups, relevant
endpoints, and statistical approach); any request for a deferral, partial waiver, or waiver, if
applicable, along with any supporting documentation, and any previously negotiated pediatric
plans with other regulatory authorities. The PSP should be submitted in PDF and Word format.
Failure to include an agreed iPSP with a marketing application could result in a refuse to file
action.
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For additional guidance on the timing, content, and submission of the PSP, including a PSP
Template, please refer to the draft guidance for industry, Pediatric Study Plans: Content of and
Process for Submitting Initial Pediatric Study Plans and Amended Pediatric Study Plans at:
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatorylnformation/Guidances/U
CM360507.pdf. In addition, you may contact the Division of Pediatric and Maternal Health at
301-796-2200 or email pdit@fda.hhs.gov. For further guidance on pediatric product
development, please refer to:
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DevelopmentResources/ucm049867.ht
m.

DATA STANDARDS FOR STUDIES

Under section 745A(a) of the FD&C Act, electronic submissions “shall be submitted in such
electronic format as specified by [FDA].” FDA has determined that study data contained in
electronic submissions (i.e., NDAs, BLAs, ANDAs and INDs) must be in a format that the
Agency can process, review, and archive. Currently, the Agency can process, review, and
archive electronic submissions of clinical and nonclinical study data that use the standards
specified in the Data Standards Catalog (Catalog) (See
http://www.fda.gov/forindustry/datastandards/studydatastandards/default.htm).

On December 17, 2014, FDA issued final guidance, Providing Electronic Submissions in
Electronic Format--- Standardized Study Data
(http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatorylnformation/Guidances/
UCM292334.pdf). This guidance describes the submission types, the standardized study data
requirements, and when standardized study data will be required. Further, it describes the
availability of implementation support in the form of a technical specifications document, Study
Data Technical Conformance Guide (Conformance Guide) (See
http://www.fda.gov/downloads/ForIndustry/DataStandards/StudyDataStandards/UCM384744.pd
1), as well as email access to the eData Team (cder-edata@fda.hhs.gov) for specific questions
related to study data standards. Standardized study data will be required in marketing
application submissions for clinical and nonclinical studies that start on or after December 17,
2016. Standardized study data will be required in commercial IND application submissions for
clinical and nonclinical studies that start on or after December 17, 2017. CDER has produced a
Study Data Standards Resources web page that provides specifications for sponsors regarding
implementation and submission of clinical and nonclinical study data in a standardized

format. This web page will be updated regularly to reflect CDER's growing experience in order
to meet the needs of its reviewers.

Although the submission of study data in conformance to the standards listed in the FDA Data
Standards Catalog will not be required in studies that start before December 17, 2016, CDER
strongly encourages IND sponsors to use the FDA supported data standards for the submission of
IND applications and marketing applications. The implementation of data standards should
occur as early as possible in the product development lifecycle, so that data standards are
accounted for in the design, conduct, and analysis of clinical and nonclinical studies. For
clinical and nonclinical studies, IND sponsors should include a plan (e.g., in the IND) describing
the submission of standardized study data to FDA. This study data standardization plan (see the
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Conformance Guide) will assist FDA in identifying potential data standardization issues early in
the development program.

Additional information can be found at
http://www.fda.gov/Drugs/DevelopmentApproval Process/FormsSubmissionRequirements/Electr
onicSubmissions/ucm248635.htm

For general toxicology, supporting nonclinical toxicokinetic, and carcinogenicity studies,

CDER encourages sponsors to use Standards for the Exchange of Nonclinical Data (SEND) and
submit sample or test data sets before implementation becomes required. CDER will provide
feedback to sponsors on the suitability of these test data sets. Information about submitting a test
submission can be found here:
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequirements/Electr
onicSubmissions/ucm174459.htm

LABORATORY TEST UNITS FOR CLINICAL TRIALS

CDER strongly encourages IND sponsors to identify the laboratory test units that will be
reported in clinical trials that support applications for investigational new drugs and product
registration. Although Systeéme International (SI) units may be the standard reporting
mechanism globally, dual reporting of a reasonable subset of laboratory tests in U.S.
conventional units and SI units might be necessary to minimize conversion needs during review.
Identification of units to be used for laboratory tests in clinical trials and solicitation of input
from the review divisions should occur as early as possible in the development process. For
more information, please see the FDA website entitled, Study Data Standards Resources and the
CDER/CBER Position on Use of SI Units for Lab Tests website found at
http://www.fda.gov/ForIndustry/DataStandards/StudyDataStandards/ucm372553.htm.

ABUSE POTENTIAL ASSESSMENT

Drugs that affect the central nervous system, are chemically or pharmacologically similar to
other drugs with known abuse potential, or produce psychoactive effects such as mood or
cognitive changes (e.g., euphoria, hallucinations) need to be evaluated for their abuse potential
and a proposal for scheduling will be required at the time of the NDA submission

[21 CFR 314.50(d)(5)(vii)]. For information on the abuse potential evaluation and information
required at the time of your NDA submission, see the draft guidance for industry, Guidance for
Industry Assessment of Abuse Potential of Drugs, available at:

http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatorylnformation/Guidances/U
CM198650.pdf.

Office of Scientific Investigations (OSI) Requests

The Office of Scientific Investigations (OSI) requests that the following items be provided to
facilitate development of clinical investigator and sponsor/monitor/CRO inspection assignments,
and the background packages that are sent with those assignments to the FDA field investigators
who conduct those inspections (Item I and II). This information is requested for all major trials
used to support safety and efficacy in the application (i.e., phase 2/3 pivotal trials). Please note
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that if the requested items are provided elsewhere in submission in the format described, the
Applicant can describe location or provide a link to the requested information.

The dataset that is requested in Item III below is for use in a clinical site selection model that is
being piloted in CDER. Electronic submission of the site level dataset is voluntary and is
intended to facilitate the timely selection of appropriate clinical sites for FDA inspection as part
of the application and/or supplement review process.

This request also provides instructions for where OSI requested items should be placed within an
eCTD submission (Attachment 1, Technical Instructions: Submitting Bioresearch Monitoring
(BIMO) Clinical Data in eCTD Format).

L Request for general study related information and comprehensive clinical
investigator information (if items are provided elsewhere in submission, describe location
or provide link to requested information).

1. Please include the following information in a tabular format in the original NDA for each
of the completed pivotal clinical trials:

a. Site number

b. Principal investigator

c. Site Location: Address (e.g., Street, City, State, Country) and contact information
(i.e., phone, fax, email)

d. Location of Principal Investigator: Address (e.g., Street, City, State, and Country) and
contact information (i.e., phone, fax, email). If the Applicant is aware of changes to a
clinical investigator’s site address or contact information since the time of the clinical
investigator’s participation in the study, we request that this updated information also
be provided.

2. Please include the following information in a tabular format, by site, in the original NDA
for each of the completed pivotal clinical trials:
a. Number of subjects screened at each site
b. Number of subjects randomized at each site
c. Number of subjects treated who prematurely discontinued for each site by site

3. Please include the following information in a tabular format in the NDA for each of the
completed pivotal clinical trials:

a. Location at which sponsor trial documentation is maintained (e.g., , monitoring plans
and reports, training records, data management plans, drug accountability records,
IND safety reports, or other sponsor records as described ICH E6, Section 8). This is
the actual physical site(s) where documents are maintained and would be available for
inspection

b. Name, address and contact information of all Contract Research Organization (CROs)
used in the conduct of the clinical trials and brief statement of trial related functions
transferred to them. If this information has been submitted in eCTD format
previously (e.g., as an addendum to a Form FDA 1571, you may identify the
location(s) and/or provide link(s) to information previously provided.
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c. The location at which trial documentation and records generated by the CROs with
respect to their roles and responsibilities in conduct of respective studies is
maintained. As above, this is the actual physical site where documents would be
available for inspection.

4. For each pivotal trial, provide a sample annotated Case Report Form (or identify the
location and/or provide a link if provided elsewhere in the submission).

5. For each pivotal trial provide original protocol and all amendments ((or identify the
location and/or provide a link if provided elsewhere in the submission).

IL. Request for Subject Level Data Listings by Site

1. For each pivotal trial: Site-specific individual subject data listings (hereafter referred to as
“line listings”). For each site, provide line listings for:

a. Listing for each subject consented/enrolled; for subjects who were not
randomized to treatment and/or treated with study therapy, include reason not
randomized and/or treated

b. Subject listing for treatment assignment (randomization)

c. Listing of subjects that discontinued from study treatment and subjects that
discontinued from the study completely (i.e., withdrew consent) with date and
reason discontinued

d. Listing of per protocol subjects/ non-per protocol subjects and reason not per
protocol

e. By subject listing of eligibility determination (i.e., inclusion and exclusion
criteria)

f. By subject listing, of AEs, SAEs, deaths and dates

g. By subject listing of protocol violations and/or deviations reported in the NDA,
including a description of the deviation/violation

h. By subject listing of the primary and secondary endpoint efficacy parameters or
events. For derived or calculated endpoints, provide the raw data listings used to
generate the derived/calculated endpoint.

i. By subject listing of concomitant medications (as appropriate to the pivotal
clinical trials)

j- By subject listing, of testing (e.g., laboratory, ECG) performed for safety
monitoring

2. We request that one PDF file be created for each pivotal Phase 2 and Phase 3 study using
the following format:
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III.  Request for Site Level Dataset:

OSI is piloting a risk based model for site selection. Voluntary electronic submission of site
level datasets is intended to facilitate the timely selection of appropriate clinical sites for FDA
inspection as part of the application and/or supplement review process. If you wish to
voluntarily provide a dataset, please refer to the draft Guidance for Industry Providing
Submissions in Electronic Format — Summary Level Clinical Site Data for CDER’s Inspection
Planning” (available at the following link
http://www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequire
ments/UCM332468.pdf) for the structure and format of this data set.
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Attachment 1
Technical Instructions:
Submitting Bioresearch Monitoring (BIMO) Clinical Data in eCTD Format

A. Data submitted for OSI review belongs in Module 5 of the eCTD. For items I and II in
the chart below, the files should be linked into the Study Tagging File (STF) for each
study. Leaf titles for this data should be named “BIMO [list study ID, followed by brief
description of file being submitted].” In addition, a BIMO STF should be constructed
and placed in Module 5.3.5.4, Other Study reports and related information. The study ID
for this STF should be “bimo.” Files for items I, II and III below should be linked into
this BIMO STF, using file tags indicated below. The item III site-level dataset filename
should be “clinsite.xpt.”

DSI Pre- | STF File Tag Used For Allowable
NDA File Formats
Request
Item'
I data-listing-dataset Data listings, by study .pdf
I annotated-crf Sample annotated case report | .pdf
form, by study
II data-listing-dataset Data listings, by study pdf
(Line listings, by site)
III data-listing-dataset Site-level datasets, across Xpt
studies
111 data-listing-data-definition | Define file pdf

B. In addition, within the directory structure, the item III site-level dataset should be placed
in the M5 folder as follows:

= [mA]
== datazets
== himo
[ zite-level

C. It is recommended, but not required, that a Reviewer’s Guide in PDF format be included.
If this Guide is included, it should be included in the BIMO STF. The leaf title should be
“BIMO Reviewer Guide.” The guide should contain a description of the BIMO elements being
submitted with hyperlinks to those elements in Module 5.

! Please see the OSI Pre-NDA/BLA Request document for a full description of requested data files
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References:

eCTD Backbone Specification for Study Tagging Files v. 2.6.1
(http://www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequire
ments/ElectronicSubmissions/UCM163560.pdf)

FDA eCTD web page
(http://www.fda.gov/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequirements/Elect
ronicSubmissions/ucm153574.htm)

For general help with eCTD submissions: ESUB@fda.hhs.gov

NEW PROTOCOLS AND CHANGES TO PROTOCOLS

To ensure that the Division is aware of your continued drug development plans and to facilitate
successful interactions with the Division, including provision of advice and timely responses to
your questions, we request that the cover letter for all new phase 2 or phase 3 protocol
submissions to your IND or changes to these protocols include the following information:

Study phase
Statement of whether the study is intended to support marketing and/or labeling changes
Study objectives (e.g., dose finding)
Population
A brief description of the study design (e.g., placebo or active controlled)
Specific concerns for which you anticipate the Division will have comments
For changes to protocols only, also include the following information:
e A brief summary of the substantive change(s) to the protocol (e.g., changes to
endpoint measures, dose, and/or population)
e Other significant changes
e Proposed implementation date

Nk =

We recommend you consider requesting a meeting to facilitate discussion of multiple and/or
complex issues.

4.0 ISSUES REQUIRING FURTHER DISCUSSION
There were no issues requiring further discussion.

5.0 ACTION ITEMS
There were not any action items identified during the meeting.

6.0 ATTACHMENTS AND HANDOUTS
The points of discussion document, attachments, and slide presentation materials provided to the
Agency via email on October 15, 2015, and officially submitted on October 16, 2015.
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