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Dear Mr. Gigger: 
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of any significant differences in understanding regarding the meeting outcomes. 
 
If you have any questions, call Martin White, M.S., Regulatory Project Manager, at (240) 402-
6018. 
 

Sincerely, 
 
{See appended electronic signature page} 
 
Jennifer Rodriguez Pippins, M.D., MPH 
Deputy Director for Safety 
Division of Metabolism and Endocrinology Products 
Office of Drug Evaluation II 
Center for Drug Evaluation and Research 

 
 
Enclosure: 
Meeting Minutes 

Reference ID: 3897993



 
 

 
 

FOOD AND DRUG ADMINISTRATION 
CENTER FOR DRUG EVALUATION AND RESEARCH 
 
 

 
 

MEMORANDUM OF MEETING MINUTES 
 

Meeting Type: B 
Meeting Category: Pre-NDA 
 
Meeting Date and Time: February 8, 2016; 9:00 - 10:00 AM 
Meeting Location: 10903 New Hampshire Avenue 

White Oak Building 22, Conference Room: 1311 
Silver Spring, Maryland 20903 

 
Application Number: IND 107815 
Product Name: exenatide suspension 
Indication: Treatment of Type 2 diabetes mellitus  
Sponsor: ASTRAZENECA AB  
 
Meeting Chair: Jennifer Rodriguez Pippins, M.D., M.P.H. 
Meeting Recorder: Martin White, M.S.  
 
FDA ATTENDEES 
Division of Metabolism and Endocrinology Products 
Jennifer Rodriguez Pippins, M.D., M.P.H.  Deputy Director for Safety 
William Chong, M.D.  Clinical Team Leader 
Mitra Rauschecker, M.D.  Clinical Reviewer 
Mahtab Niyyati, M.D. Clinical Reviewer 
Calvin (Lee) Elmore, Ph.D.  Nonclinical Team Leader 
Anthony (Tony) Parola, Ph.D. Nonclinical Reviewer 
Julie Van der Waag, M.P.H.  Chief, Project Management Staff 
Martin White, M.S.  Regulatory Project Manager 
 
Office of Biostatistics, Division of Biometrics II 
Mark Rothmann, Ph.D.  Statistical Team Leader 
Alexander Cambon, Ph.D  Biometrics Reviewer 
 
Office of Clinical Pharmacology, Division of Clinical Pharmacology II 
Manoj Khurana, Ph.D.  Clinical Pharmacology Team Leader 
Shalini Wickramaratne Senarath Yapa, Ph.D.  Clinical Pharmacology Reviewer 
 
Office of Pharmaceutical Quality, Office of New Drug Products 
Suong Tran, Ph.D.  CMC Lead 
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Office of Surveillance and Epidemiology 
Ariane Conrad, Pharm.D., BCACP, CDE  DMEPA Reviewer 
Nicole Garrison, Pharm.D., BCPS DMEPA Reviewer 
 
Office of Combination Products 
Bindi Nikhar, M.D.  Associate Clinical Director 
 
Center for Devices and Radiologic Health 
Alan Stevens Acting Chief, General Hospital Devices Branch  
Keith Marin, R.N., M.S., O.C.N.,  General Hospital Devices Branch Team Leader   
 
SPONSOR ATTENDEES 
Marie-Jose Hoellinger, M.D.  Global Medicine Leader  
Peter Öhman, M.D., Ph.D.  Global Clinical Leader  
Elise Hardy, M.D.  Senior Director, Clinical Research 
Terry L Flanagan, M.P.H.  Director of Clinical Development  
Kristina Johnsson, M.D.  Sr. Safety Medical Director 
David Boulton, Ph.D.  Executive Director, Quantitative Clinical 

Pharmacology  
Claire Patterson, Ph.D.  Associate Principal Scientist, Biopharmaceutics  
Robert C Penland, Ph.D.  Quantitative Clinical Pharmacology  
Mats Någård, Ph.D.  Quantitative Clinical Pharmacology  
Carolyn Gordon, Ph.D.  CMC Director  
Nicholas Buss, Ph.D.  Nonclinical  
Sudipta Bhattacharya  Principal Statistician  
Dayong Li, Ph.D.  Director & Biometrics Team Leader  
Priscilla Gathoni  Programming Team Leader  
Johan Holmgren  Senior Director, Global Regulatory Lead  
Emery Gigger  Director, Regulatory Affairs  
Christine Nigida  Regulatory Project Manager  
 
1.0 BACKGROUND 
 
The purpose of this meeting was to discuss the sponsor’s upcoming NDA submission for the 
exenatide suspension. 
 
Exenatide once-weekly suspension (EQWS) is an extended-release non-aqueous suspension 
formulation that allows the sustained delivery of exenatide, the same active ingredient contained 
in Byetta (NDA 021773) and Bydureon (NDA 022200). Exenatide suspension is a modified 
formulation of Bydureon that contains the exact same drug substance and drug load 

 in extended-release microspheres, but with a non-aqueous medium chain triglyceride 
(MCT) vehicle (diluent) for use with an autoinjector.   
 
Exenatide suspension is being developed to simplify the process for dose preparation and self-
injection by patients. The change from the aqueous vehicle in Bydureon to a non-aqueous MCT 
vehicle in EQWS was primarily undertaken to develop a formulation that: 
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1. Does not require addition of the vehicle before administration, and 
2. Is suitable for use with an autoinjector. 

 
The sponsor also purports that this formulation has improved pharmacokinetic (PK) profile  

The Agency provided End of Phase 2a meeting minutes on August 30, 2011.  The minutes 
included the Agency’s comments on the pharmacometric modeling approaches used to identify 
the appropriate dose of exenatide  to be studied in the sponsor’s Phase 3 
trials. 
 
The End of Phase 2 meeting was held on December 14, 2011, during which CMC, nonclinical, 
and clinical development plans to support

exenatide suspension in proposed Phase 3 clinical plans were discussed. 
 
To date, exenatide suspension has been administered to subjects in phase 2 and 3 clinical trials.   
 
In summary, the Sponsor proposes that the NDA for EQWS provide new data for EQWS and 
refer to the previous Bydureon and Byetta NDAs (022200 and 021773). 
 
FDA sent Preliminary Comments to ASTRAZENECA AB on February 05, 2016. 
 
2.0 DISCUSSION 
 

2.1 Chemistry Manufacturing and Controls/ CDRH Office of Compliance 
 

Question 1:  The EQWS product uses the same microsphere formulation and the same 
manufacturing process as Bydureon, up to and including the bulk microspheres (Figure 2). 
Executed batch records for the microsphere manufacturing process were presented in the 
Bydureon NDA 022200. To support the EQWS NDA, the Sponsor proposes to include a 
single executed batch record from a pivotal clinical batch filled at of intended 
commercial scale at  

 
 
The Sponsor intends to register AstraZeneca Westchester, Ohio (formerly Amylin, LLC) as 
the commercial manufacturing site

FDA Response to Question 1:  your proposal to submit in the NDA  
 is not acceptable.  
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Discussion: No discussion occurred. 

 
Question 2:  With respect to the expiration date calculation for the EQWS autoinjector, the 
Sponsor proposes to define the drug product production date  

 
 of the EQWS manufacturing process.  

 
 Data from the Bydureon NDA 022200 will be presented to support 

storage of  microspheres to confirm that there is no significant change in Critical 
Quality Attributes (CQAs) during the respective hold times.  Does the Agency agree with this 
approach? 
 
FDA Response to Question 2: Your proposal is acceptable provided that the following be 
addressed in the NDA:  
 

1. A time limit should be established for the operations  

. This time limit should be established based on data supporting that these 
operations do not have an adverse effect on the drug product quality. 

 
2. The potential effects  on the 

drug product quality should also be discussed. 
 
Discussion: The sponsor presented the commercial product manufacturing process flow 
diagram. In addition, the sponsor requested confirmation of FDA's nomenclature and that 
the sponsor’s interpretation of FDA feedback is correct. The Agency found the sponsor’s 
proposal regarding the date of production acceptable and clarified that documentation of 
storage times and process durations in the manufacturing process should be submitted 
with the NDA. 
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Question 3:  As the Agency is aware, the proprietary name for EQWS product is yet to be 
agreed. The Sponsor has submitted a protocol for summative human factors (HF) studies (IND 
107,815, Sequence No. 0070) and intends to complete HF testing after proprietary name 
agreement, during 1H 2016. The Sponsor proposes to submit a summary of the HF outcome with 
the NDA application and will provide the final HF report no more than 30 days after NDA 
submission date. Note: Device development information will be presented in Section 3.2.R and 
HF reports will be presented as an Attachment to Module 3, as per current industry practice.  
Does the Agency agree with this proposal? 
 
FDA Response to Question 3: We strongly recommend that you submit the final Human Factors 
(HF) Report with summary of HF study outcome at the time of the original NDA submission 
since this data represents information that is expected to materially impact the ability of the 
review team to begin its review. The HF information should be placed in eCTD section 5.3.5.4 – 
Other Study reports and related information. 
 
Please refer to the following Guidances related to Human Factors Studies that might be useful in 
understanding our current thinking and our approach to human factors and product design and 
labeling: 
 
Applying Human Factors and Usability Engineering to Optimize Medical Product Design and 
can be found online at: 
http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocu
ments/UCM259760.pdf  
   
Safety Considerations for Product Design to Minimize Medication Errors and can be found 
online at:  
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/U
CM331810.pdf 
 
Safety Considerations for Container Labels and Carton Labeling Design to Minimize Medication 
Errors and can be found online at:  
http://www.fda.gov/downloads/drugs/guidancecomplianceregulatoryinformation/guidances/u 
cm349009.pdf  
 

Discussion: No discussion occurred. 
 

2.2 Nonclinical 
 
Question 4:  It is the Sponsor’s position that the available nonclinical data for EQWS, combined 
with the nonclinical safety and efficacy database that has been generated as part of the Byetta 
and Bydureon development programs, are adequate to support the NDA submission for EQWS.  
Does the Agency agree with this position? 
 
FDA Response to Question 4: Yes. In the absence of new safety concerns and provided human 
systemic exposure from 2 mg/week EQWS or Bydureon are comparable, available nonclinical 
data for EQWS combined with nonclinical safety and efficacy database generated during the 
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development of Byetta and Bydureon are adequate for evaluating systemic toxicity of exenatide 
and local toxicity from subcutaneously injected EQWS. However, nonclinical information 
supporting subcutaneous injection of the medium chain triglyceride (MCT) vehicle in EQWS 
administered chronically may not be adequate. Minutes from the December 2011 End-of-Phase 2 
meeting included a nonclinical comment that in a NDA submission for EQWS, you should 
comment on the metabolic fate of subcutaneously administered MCT and how the overall 
exposure of MCT or fatty acids may differ from orally administered MCT. Please consider the 
following concerns in your comments about MCT in the NDA for EQWS: 
 

1. Circulating triglycerides in humans are almost exclusively composed of C16 or C18 fatty 
acids (~95%) with much lower amounts of C14 fatty acids (~5%), and levels of MCTs in 
human blood are normally below the level of detection. 

 
2. As of 26 January 2016, MCT is not an ingredient in any parenterally administered 

approved drug product. 
 

3. Toxicity of parenterally administered MCT in nonclinical species may not have been 
adequately assessed. 

 
4. MCTs are ketogenic and may not be appropriate in patients with diabetes mellitus prone 

to diabetic ketoacidosis. 
 

Discussion: The sponsor acknowledged the Agency’s position and confirmed that no new 
safety concerns had been identified and that the systematic exposure is comparable.  
 
The sponsor proposed to address the Agency’s comments through the following:  
 

• Existing data and literature available in the EQWS IND 107815. 
• An updated literature review.  
• The sponsor is not currently proposing to conduct any further studies.  

 
In the NDA, the sponsor will summarize the likely differences in the metabolic fate of 
MCT between oral and SC dosing. The sponsor acknowledged the comment with respect to 
the ketogenic potential of MCT as described in the literature and will include a review 
regarding this in the NDA. 

 
The Agency commented that the adequacy of information submitted to support the safety 
of MCT will be a review issue and reiterated that MCT is not normally present in human 
blood. Due to limited oral bioavailability, oral dose toxicity studies of MCT may not 
adequately evaluate toxicity of parenterally administered MCT.  Additional information 
about systemic exposure to MCT after subcutaneous injection may be necessary to 
determine the adequacy of existing safety information. Limited systemic exposure to MCT 
after subcutaneous injection in humans may support the adequacy of existing safety 
information.  
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The sponsor commented parenterally administered products containing MCT are marketed 
in Europe, but the Agency responded none are approved by FDA.  

 
Question 5:  Does the Agency agree that it is sufficient that CTD Modules 2.4, 2.6.1 through 
2.6.7 only include information that is specific to the EQWS product? 
 
FDA Response to Question 5: No. Information in CTD Modules 2.4 and 2.6.1 through 2.6.7 
should include pivotal nonclinical information from Byetta or Bydureon development programs 
required to support approval and labeling of EQWS. 
 

Discussion: No discussion occurred. 
 

2.3 Clinical Pharmacology  
 
Question 6:  The new formulation of exenatide (EQWS) results in steady-state systemic 
exposures that are in a comparable range to Bydureon. Therefore, aspects of the clinical 
pharmacology of Byetta and Bydureon (eg, drug-drug interactions, QTc effects, etc.) are 
applicable to EQWS and this information will be provided by cross-reference to the Byetta NDA 
021773 and the Bydureon NDA 022200.  Does the Agency agree that it is sufficient that CTD 
Module 2.7.2 include only information that is specific to the EQWS product? 
 
FDA Response to Question 6: Yes, we agree. However, note that this approach to cross-
reference Byetta (NDA 021773) and Bydureon (NDA 022200) for some aspects of the clinical 
pharmacology of EQWS depends on the adequacy of evidence you present in support of your 
claim of comparable steady-state systemic exposure for EQWS and Bydureon.  
 

Discussion: No discussion occurred. 
 
Question 7:  The clinical Phase 2 and Phase 3 studies of EQWS utilized only the 2 mg exenatide 
dose administered once weekly, which is the approved dose of Bydureon. Pharmacometric 
analyses based solely on EQWS studies are therefore limited to the range of systemic exposures 
associated with this dose. To address this, the Sponsor is planning to conduct the 
pharmacometric analyses to support the NDA for EQWS utilizing the data from the Phase 2 and 
Phase 3 studies of both EQWS and Bydureon. Exposure and clinical performance (ie, change in 
HbA1c) for EQWS will be characterized as compared with Bydureon and formulation will be 
considered as a potential covariate.  Does the Agency agree that the proposed pharmacometric 
approach is appropriate, in particular the proposed combination analysis of EQWS and 
Bydureon? 
 
FDA Response to Question 7: Yes, we agree that the proposed approach for the pharmacometric 
analysis is reasonable. However, adequacy of any claims based on this pharmacometric analysis 
will be a review issue.  
 
Note that the following are the general expectations for submitting the pharmacometric data and 
models: 
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1. All datasets used for model development and validation should be submitted as a 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. 

 
2. 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). 

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

steps. 
 

4. 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. 

 
5. In terms 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 
run1.ctl.txt, run1.lst.txt, plot1.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 occurred. 

 
Question 8:  The Agency has previously inquired as to what extent the exclusion of exenatide 
concentration data associated with high exenatide antibody titers may introduce a bias in the 
pharmacometric model for EQWS (end of Phase 2 meeting, IND 107815, December14, 2011). 
To assess the magnitude of the impact of excluding these data, the Sponsor is planning to 
perform a sensitivity analysis to compare the pharmacometric models with and without exclusion 
of the data associated with high antibody titers. If a meaningful effect of excluding these data is 
found, then the data for high antibody titer samples will be retained and its effect modelled with 
appropriate fixed effects.  Does the Agency agree with this approach to address potential effect 
of high exenatide antibody titers on the exenatide pharmacometric analysis? 
 
FDA Response to Question 8: Yes, we agree that the proposed approach to address the potential 
effect of high exenatide antibody titers on the pharmacometric model for EQWS is reasonable. 
Submit all data sets, model codes/control streams, output files associated with this sensitivity 
analysis clearly identifying the data sets used for the sensitivity analysis (with and without high 
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antibody titers). In addition, see our response above to Question 7 with regards to the general 
expectations for the pharmacometric data.  
 

Discussion:  No discussion occurred. 
 

2.4 Clinical/Statistical   
 
Question 9:  The two Phase 3 studies (studies BCB118 and BCB120) had different control 
groups (BCB118 included Byetta BID as a control group and BCB120 included sitagliptin and 
placebo as control groups); therefore, the sponsor does not plan to pool the data from these two 
studies for the subgroup analyses of efficacy data for the Integrated Summary of Efficacy (ISE). 
The Sponsor will instead display the data from the individual studies side-by-side in the 
subgroup analysis section of the ISE.  Does the Agency agree with this approach? 
 
FDA Response to Question 9: This plan is acceptable.  
 

Discussion: No discussion occurred. 
 
Question 10:  An Integrated Summary of Safety (ISS) will be prepared focusing on pooled safety 
information from the controlled periods of the two Phase 3 EQWS studies, BCB118 and 
BCB120; supplemental safety information for EQWS will be provided for the uncontrolled 
extension period in Phase 3 Study BCB118 and the Phase 2 EQWS Study BCB110. Cross-
reference will also be made to relevant safety information for exenatide from the Byetta and 
Bydureon NDAs, as applicable.  Does the Agency agree with this approach? 
 
FDA Response to Question 10: We expect the safety data from the short-term controlled and 
long-term uncontrolled extensions to be available at the time of the NDA submission. We will 
need additional clarification on the pooling strategy for the controlled periods of the Phase 3 
studies, and how the data from the uncontrolled extension periods will be presented. You should 
confirm that subject narratives will include patient profiles and case report forms (CRFs) for 
study subjects with pancreatitis,  hypoglycemic events, and injection-site reactions, in addition to 
those provided as per regulation and guidance (e.g. death, serious adverse events and adverse 
events leading to discontinuation), including any events which occurred during the study 
extension period. You should also include an analysis of immunogenicity, and include CRFs and 
patient narratives for affected patients. 
 
The Agency agrees with the plan to cross-reference relevant safety information from the Byetta 
and Bydureon NDAs.  The acceptability of this cross-reference to support the EQWS product 
will depend upon the adequacy of evidence you present in support of the comparability of 
EQWS to Byetta and Bydureon.  You should justify the relevance of the cross-referenced safety 
information to the EQWS product in the NDA submission. 
 

Discussion:  The sponsor confirmed that complete data from the short-term controlled and 
long-term uncontrolled extensions will be available at the time of the NDA submission. 
The EQWS safety database will be comprised of: 
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• 549 total subjects with T2DM exposed to EQWS 2 mg; 
• 415 subjects exposed for ≥ 24 weeks 

(including BCB118 BYETTA→EQWS subjects on extension phase); 
• 173 subjects exposed for ≥ 48 weeks. 

 
The sponsor stated that the safety data will be presented in 3 groupings (see question #10 
slide 11 in the slide deck provided in this submission). 
 
The sponsor also confirmed that the AEs will be presented in patient years as well as 
percentages.  
 
The sponsor confirmed that narratives for the requested medical concepts will be 
generated. The Agency clarified that reports related to severe hypoglycemia and severe 
injection site reactions should be submitted. 
 
The sponsor stated that in the evaluation immunogenicity related adverse events, that 
events would be identified using the same list of preferred terms used in the Bydureon 
program.  While this is likely to be adequate, the Agency requested that the list of preferred 
terms be submitted for review. 

 
Post-meeting Comment:  We request that you present adverse events by treatment at the 
time of event in addition to your plan to present as randomized.  As the data from the 
extension period will include subjects randomized to one treatment then crossed over to 
EQWS, we are interested in looking at safety both by randomized treatment and by 
treatment at time of event.  Additionally, we request that you include a discussion of 
adverse events that occurred following crossover. 

 
Question 11:  Does the Agency agree with the Sponsor’s proposal for electronic datasets and 
case report tabulations as described in this section? 
 
FDA Response to Question 11: This plan is acceptable. Please see the response to question 10 
regarding additional information on the CRFs. 
 

Discussion:  No discussion occurred. 
 
2.5 Regulatory  

 
Question 12:  Does the Agency agree that the TOC (Appendix 3, Table 21) and the cross-
reference to other exenatide applications (to be captured in Module 1.4.4, cross-reference to 
previously submitted information) are sufficient to support a complete NDA? 
 
FDA Response to Question 12: The plan to cross-reference other exenatide applications as 
described in Appendix 3, Table 22 is acceptable.  
 
Please refer to the following recent eCTD guidance document that includes information on the 
location of combination product information (pages 13-15 and 17) - 
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http://www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequire
ments/ElectronicSubmissions/UCM465411.pdf. 
 

Discussion:  No discussion occurred. 
 
Question 13:  It is the Sponsor’s position that the current Pediatric Study Plan (PSP) supports 
EQWS, including the partial waiver for patients from 0 to 9 years of age (inclusive).  Does the 
Agency agree with this position? 
 
FDA Response to Question 13: Your plan to request a partial waiver for patients aged 0-9 years 
(inclusive) appears reasonable. We remind you that you will need to include an Agreed iPSP 
with your NDA submission, and that final determination of waivers and deferrals will be made 
during the NDA review.  
 

Discussion: No discussion occurred. 
 
Question 14:  Due to the complex filing history of this product and the intent to use cross 
referral in multiple areas of the forthcoming NDA, the Sponsor proposes that an NDA 
orientation meeting during the submission validation period would be beneficial.  Does the 
Agency agree? 
 
FDA Response to Question 14: We agree that an NDA orientation meeting may be beneficial, 
but will determine whether this is needed after we have received your NDA submission. 
 

Discussion: No discussion occurred. 
 
Additional FDA comments: 
 

1. The proposed extended-release exenatide injectable suspension in an autoinjector is a 
combination product that is as such subject to 21 CFR Part 4 “Current Good 
Manufacturing Practice Requirements for Combination Products” accessible at: 
https://www.federalregister.gov/articles/2013/01/22/2013-01068/current-good-
manufacturing-practice-requirements-for-combination-products. 

 
Discussion: No discussion occurred. 

 
2. For your future marketing submission of your autoinjector, please be sure to include the 

following design control documentation for your autoinjector: 
 

• A complete description of design control inputs, in the form of device 
requirements and specifications, which fully describe the attributes of the system 
and their acceptability in the context of the intended use of the system and the 
medication being delivered.  

 
• Design output information in the form of test reports and other activities which 

verify the individual requirements and specifications for the system and validate 
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the system is fit for its intended use within the context of the medication being 
delivered. 

 
• Risk analysis information which characterizes and evaluates the risks to the user 

or patient both during normal use, reasonable foreseeable mis-use, and potential 
system failure states. Such an analysis should clearly describe system hazards, 
mitigations implemented to reduce the risk of those hazards, effectiveness of the 
mitigation, as well as conclusions of the acceptability of system risks within the 
final finished system. 
 

Discussion: No discussion occurred. 
 
3.0 DISCUSSION OF THE CONTENT OF A COMPLETE APPLICATION 
 

• The content of a complete application was discussed during the meeting and agreed 
upon in the preliminary comments conveyed prior to the meeting. These agreements 
are noted above. 

• All applications are expected to include a comprehensive and readily located list of 
all clinical sites and manufacturing facilities included or referenced in the application. 

• The Agency stated that the sponsor’s plan not to submit a REMS at the time of the 
NDA application is acceptable at this time. This decision was based on the previous 
REMS for Bydureon, see slide 14 of sponsor’s pre-NDA presentation. However, the 
final determination will be made during the review of the application.  

• Major components of the application are expected to be submitted with the 
original application and are not subject to agreement for late submission. You 
stated you intend to submit a complete application and therefore, there are no 
agreements for late submission of application components. 

 
4.0 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 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/GuidanceComplianceRegulatoryInformation/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.   
 
5.0 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: 
 

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

• 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  
• A sample tool illustrating the format for Highlights and Contents, and  
• The Selected Requirements for Prescribing Information (SRPI) − a checklist of important 

format items from labeling regulations and guidances.   
• 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/GuidanceComplianceRegulatoryInformation/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.   
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6.0 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/GuidanceComplianceRegulatoryInformation/Guidances/U
CM198650.pdf. 
 
7.0 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. 
 
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.” 
 

Site Name Site Address 

Federal 
Establishment 

Indicator 
(FEI) or 

Registration 
Number 
(CFN) 

Drug 
Master 

File 
Number 

(if 
applicable) 

Manufacturing Step(s) 
or Type of Testing 

[Establishment 
function] 

1.     
2.     
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Corresponding names and titles of onsite contact: 
 

Site Name Site Address 
Onsite Contact 
(Person, Title) 

Phone and 
Fax 

number 
Email address 

1.     
2.     

 
8.0 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 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). 

 

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). 

 
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  
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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). 
 
II. 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) 
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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: 

 
 
 

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-

NDA 
Request 

Item1 

STF File Tag Used For Allowable 
File 

Formats 

I data-listing-dataset Data listings, by study .pdf 
I annotated-crf 

 
Sample annotated case 
report form, by study 

.pdf 

II data-listing-dataset Data listings, by study 
(Line listings, by site) 

.pdf 

III data-listing-dataset  Site-level datasets, across 
studies 

.xpt 

III 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: 

 

 
 

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.   

 

                                                           
1 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 

9.0 ISSUES REQUIRING FURTHER DISCUSSION 
There were no issues requiring further discussion. 
 
10.0 ACTION ITEMS 
[Insert any action items that were identify during the meeting.  Include who is responsible to 
complete the action item and the due date.  Responsible party should not be an individual, but 
either sponsor or FDA.  Consider the use of a table to present the information] 
 

Action Item/Description Owner Due Date 
The sponsor will provide a pre-
specified list of preferred terms 
for potentially immune-related 
Adverse Events.  
 

Sponsor February 15, 2016 

 
11.0 ATTACHMENTS AND HANDOUTS 
The attached slides were presented by ASTRAZENECA AB at the meeting. 
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 Food and Drug Administration 
Silver Spring  MD  20993 

 
 
 
IND 107815  
 MEETING MINUTES 
 
 
Amylin Pharmaceuticals, Inc. 
Attention: Orville Kolterman, M.D. 
Sr. Vice President, Research & Development 
9360 Towne Centre Drive, Suite 110 
San Diego, CA 92121 
 
Dear Dr. Kolterman: 
 
Please refer to your Investigational New Drug Application (IND) submitted under section 505(i) 
of the Federal Food, Drug, and Cosmetic Act for exenatide extended release injectable 
suspension.   
 
We also refer to the meeting between representatives of your firm and the FDA on December 14, 
2011.  The purpose of the meeting was to discuss proposed Phase 3 studies for exenatide 
suspension. 
 
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) 796-5332. 
 
 

Sincerely, 
 
{See appended electronic signature page} 
 
Pooja Dharia, Pharm.D. 
Regulatory Project Manager 
Division of Metabolism and Endocrinology Products 
Office of Drug Evaluation II 
Center for Drug Evaluation and Research 

 
 
Enclosure: 
  Meeting Minutes 
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FOOD AND DRUG ADMINISTRATION 
CENTER FOR DRUG EVALUATION AND RESEARCH 

 
MEMORANDUM OF MEETING MINUTES 

 
Meeting Type: B 
Meeting Category: EOP2 
 
Meeting Date and Time: December 14, 2011, 1:00 – 2:00 PM, EST 
Meeting Location:  10903 New Hampshire Avenue 

   White Oak Building 22, Conference Room: 1419 
   Silver Spring, Maryland 20903 

 
Application Number: 107815 
Product Name: exenatide extended release injectable suspension 
Indication: Type 2 Diabetes Mellitus (T2DM) 
Sponsor/Applicant Name: Amylin Pharmaceuticals, Inc. 
 
 
Meeting Chair: Ilan Irony, M.D. 
Meeting Recorder: Pooja Dharia, Pharm.D. 
 
FDA ATTENDEES 
 
Office of Drug Evaluation II 
Mary Parks, M.D.  Director, Division of Metabolism and Endocrinology 

Products (DMEP) 
Julie Marchick    Chief, Project Management Staff, DMEP 
Pooja Dharia, Pharm.D. Regulatory Project Manager, DMEP 
Ilan Irony, M.D.     Clinical Team Leader, DMEP 
Valerie Pratt, M.D.   Clinical Reviewer, DMEP 
Karen Davis Bruno, Ph.D. Nonclinical Team Leader, DMEP 
Tim Hummer, Ph.D.  Nonclinical Reviewer, DMEP 
 
Office of New Drug Quality Assessment 
Suong T. Tran, Ph.D.  CMC Lead 
Olen Stephens, Ph.D.  CMC Reviewer 
 
Office of Clinical Pharmacology 
Sang Chung, Ph.D. Clinical Pharmacology Reviewer  
Christine Garnett, Pharm.D. Pharmacometrics Team Leader, Division of 

Pharmacometrics 
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Office of Biometrics 
J. Todd Sahlroot, Ph.D.  Deputy Director, Division of Biometrics II (DBII) 
Janice Derr, Ph.D.  Biostatistics Reviewer 
 
Center for Devices and Radiological Health 
Jaqueline Ryan Director, Regulatory, General Hospital Devices 

Branch (GHDB) 
 
SPONSOR ATTENDEES 
 
Amylin Pharmaceuticals, Inc. 
Lisa Porter, M.D.   Vice President, Medical R&D ExenatideOne 
Orville Kolterman, M.D.  Sr. Vice President, Chief Medical Officer 
Christian Weyer, M.D. Sr. Vice President, Research & Development 
Larry Shen, Ph.D.   Vice President, Medical R&D QSMD 
Raymond Chen, Ph.D. Director, Regulatory Affairs 
Stephen Flore   Director, Pharmaceutical R&D 
Scott Harris    Associate Director, Device Engineering 
Patrice Belanger, Ph.D.  Principal Investigator, NDS 
Leigh MacConell, Ph.D.  Director, Medical Research 
Steve Chen, M.D.   Director, Medical Development 
Brenda Cirincione, MS  Director, Pharmacometrics 
Jenny Han, MS  Associate Director, Statistics 
 
Alkermes Inc. 
John Lally   Sr. Director, Product Development 
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1.0 BACKGROUND 
 
IND 107815 for exenatide suspension is being developed as an extension to the Byetta and 
Bydureon formulations, as  a once-weekly  product, for the treatment of 
Type 2 Diabetes Mellitus (T2DM). Exenatide suspension is a modified formulation of Bydureon 
that contains the exact same drug substance and drug load  in extended-release 
microspheres, but with a non-aqueous medium chain triglyceride (MCT) vehicle (diluent). 
Exenatide suspension is being developed: 1) to further reduce the initial release of exenatide 
which affects gastrointestinal tolerability (e.g., nausea and vomiting); 2) to enable the 
administration

and 3) to eliminate the multiple steps required to reconstitute the exenatide-
containing microspheres immediately prior to injection when using the aqueous diluent. 
 
During this End-of-Phase 2 meeting, the sponsor seeks to achieve input and concurrence with 
FDA on CMC, nonclinical, and clinical development plans to support 
(once-weekly  of exenatide suspension in proposed Phase 3 clinical plans. 
 
2.0 DISCUSSION 
 
Your questions are repeated below, followed by our response in bold print and discussion in 
italics.  
 
Pre-meeting Discussion:  Dr. Kolterman clarified that Amylin and Lilly are no longer business 
partners. 
 
Chemistry, Manufacturing and Controls 
 

1. The Sponsor intends to cross reference NDA 21-773 (BYETTA) and NDA 22-200 
(BYDUREON) for all relevant information related to drug substance for the exenatide 
suspension program. Does the Agency agree with this approach? 

 
FDA Response: Your intention to cross reference NDA 021773 and NDA 022200 for 
all relevant information related to the drug substance is reasonable with the 
following caveat. NDA 022200 has not been approved as of yet, so if deficiencies are 
found in the drug substance section, your new NDA will need to address these 
deficiencies. 

 
 Discussion: No discussion occurred.  
 

2. The Sponsor intends to cross reference NDA 22-200 (BYDUREON) for information 
regarding the bulk microsphere manufacturing process, process controls, control strategy, 
and other data. Does the Agency agree with this approach?  

 
FDA Response: Your intention to cross reference NDA 022200 for information 
related to the bulk microsphere manufacturing process is reasonable with the 
following caveat.  NDA 022200 has not been approved as of yet, so if deficiencies are 
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found regarding the bulk microspheres, your new NDA will need to address these 
deficiencies. 

 
 Discussion: No discussion occurred.  
 

3. It is the Sponsor’s assessment that the drug product control strategy outlined in this 
document addresses all quality attributes of the exenatide suspension product. Does the 
Agency agree with the strategy? 

 
FDA Response: The control strategy and list of quality attributes is part of the 
review process, so we do not agree at this time. However, we have the following 
items for your consideration as you prepare your NDA.  Your specification for 
particle size may not describe the entire distribution of microsphere particles.  For 
example, a specification that includes a  in addition to the may 
be appropriate.  Relating changes in particle size distribution to

 would help to justify 
your specification. Also, relating changes in particle size distributions to clinical 
impact would be supportive of your specification. 

 
Discussion: No discussion occurred.  

 
4. It is the Sponsor’s assessment that the drug product stability protocol outlined in this 

document addresses all necessary product attributes and is adequately designed to support 
storage conditions of 2 8º C for an expiry period consistent with the stability data. The 
Sponsor plans to submit updated stability data no later than 5 months prior to the action 
date. Does the Agency agree with the overall stability plan? 

 
FDA Response: No, we do not agree. Evaluation of the stability protocol and 
stability data is part of the review process. However, the protocol as outlined in this 
briefing document appears adequate for filing. We have the following comment for 
your consideration as you prepare your NDA:  
 

a) 

 
b) Your NDA should be complete at filing, including all stability data.  Stability 

data submitted after filing will be reviewed at the discretion of the reviewer. 
 

c) Your stability protocol should include both fresh and aged (at the end of 
shelf-life) samples in the in-use stability study
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Amylin response 12/13/11: The Sponsor is in general agreement with the feedback 
provided by the Agency.  The Sponsor agrees to conduct CMC in use stability studies as 
described in ICH guidance on both freah and aged drug product samples freshly 
prepared and after at least 12 months storage at the time of submission.  Is this 
acceptable? 
 
Discussion: FDA responded that this would be acceptable, according to ICH guidelines. 

 
5. Medium chain triglycerides (MCT) are described in a National Formulary (NF) 

monograph and have substantial previous parenteral use as provided in Appendix 1. The 
Sponsor intends to use the compendial NF/European Pharmacopoeia (Ph.Eur.) tests and 
criteria for quality control of this excipient, and to treat MCT as a non-novel excipient 
when used in subcutaneous delivery of exenatide suspension. Does the Agency agree 
with the Sponsor’s assessment of MCT and application of the compendia to control this 
excipient? 

 
FDA Response: Evaluation of the acceptance criteria for medium chain triglycerides 
will occur during review.  The reviewer will determine whether all critical quality 
attributes (for your specific product) of the medium chain triglycerides are 
addressed by the current compendial controls.  For example, the diluent 
compatibility with the exenatide microspheres will need to be evaluated.  While we 
do not commit to accepting compendial controls for medium chain triglycerides, the 
current list of specifications appear appropriate. 

 
Amylin response 12/13/11: The Sponsor requests confirmation that the Agency does not 
require additional stability testing or characterization of the medium chain triglyceride 
(MCT) vehicle . The compatibility of the MCT and exenatide 
microspheres will be assessed as part of the primary stability testing for the product.  
Does the Agency agree that no other testing beyond the compendial tests are required for 
MCT ? 

 
Discussion: FDA confirmed that additional stability testing on the MCT  is 
not necessary. FDA reiterated that adequacy of MCT acceptance criteria and 
characterization studies will be dependent on the results of current stability testing plans 
that will probe compatibility between the MCT and exenatide microspheres.  At this time 
no further characterization studies are required; however, if compatibility issues are 
seen, the compendial controls for MCT may not be adequate.  These issues will be 
determined during review of the NDA. 

 
6. Does the Agency agree with the overall device strategy, as outlined in this document? 

 
FDA Response: We agree in principle with your overall device development 
strategy, however we ask that you submit your human factors summative study 
protocol for review prior to conducting your final validation study.  Also, if your 
device has a sharps injury prevention feature, we refer to the Guidance for Industry 
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and FDA Staff- Medical Devices with Sharps Injury Prevention Features regarding 
performance testing required. 

 
Amylin response 12/13/11: The sponsor agrees to submit the human factors summative 
protocol for review and requests guidance regarding the mechanism for submission and 
timing of Agency feedback.   
 
Discussion: FDA responded that the sponsor should submit their protocol to the IND for 
review. 

 
Nonclinical 
 

7. It is the Sponsor’s assessment that the available nonclinical data for exenatide suspension 
(once-weekly ), combined with the nonclinical safety and 
efficacy database that has been generated as part of the BYETTA and BYDUREON 
development programs, are adequate to support the clinical development and NDA 
submission of exenatide suspension. Does the Agency agree? 

 
FDA Response:  Yes, we agree, provided that new safety concerns do not arise. 

 
 Discussion: No discussion occurred.  
 
Clinical 
 

8. The proposed exenatide once weekly suspension Phase 3 clinical program consists of a 
single 28-week Phase 3 trial with approximately 350 subjects (175 per arm) with type 2 
diabetes that will assess the safety and efficacy of exenatide once weekly suspension 
compared to BYETTA (as shown in Table 3). Does the Agency agree that the proposed 
program will provide adequate information to: 

 
a) bridge exenatide once weekly suspension to the existing exenatide clinical programs? 
b) sufficiently assess the safety of exenatide once weekly suspension? 
c) sufficiently assess the efficacy of exenatide once weekly suspension? 

 
FDA Response:  Yes, the protocol summary for study 1, comparing the safety and 
efficacy of exenatide once weekly suspension (ES QW) to Byetta suggests that it may 
provide adequate information to bridge ES QW to the existing exenatide clinical 
program.  

 
Please also continue to assess acute pancreatitis, hypersensitivity reactions as a 
result of anti-exenatide antibodies, thyroid neoplasms, injection site reactions, renal 
failure, gastrointestinal adverse events, and hypoglycemia (especially when used in 
combination with a sulfonylurea) as adverse events of special interest in phase 3.   
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Amylin response 12/13/11: The Agency’s responses   

 the Sponsor would like to understand the changes, if any, that would be required in 
the proposed development program for weekly suspension. 

• Total number of subjects 
• Number of subjects exposed for 1 year 

 

 
The sponsor proposed making the ES QW vs. Byetta study, which is currently a 28-week 
study, a 52-week study in which all subjects will receive ES QW during the extension 
phase.  The sponsor proposes to submit the one-year data in the Four Month Safety 
Update.  The Agency advised the following: 

 Controlled extension studies are preferred especially if the sponsor plans on 
relying on data from the extension period for labeling purposes 

 If the sponsor proceeds with a controlled extension period, the Division advised 
that the 52-week data should come in at the time of NDA submission, not in the 4-
month safety update 

 
The sponsor is not yet committed to conducting either of the ES vs. sitagliptin studies.  
The sponsor will consider a placebo arm in the sitagliptin studies. FDA reminded the 
sponsor that if the sitagliptin study reports were submitted after NDA filing for inclusion 
in the label, an efficacy supplement and user fee would be required. 
 
As the exact design of the ES QW vs. Byetta study is not clear at this time nor is whether 
or not the sponsor will conduct the sitagliptin study, the agreement was reached that at 
least 250 subjects will be exposed to ES QW for six months and 150 subjects exposed for 
one year at the time of NDA filing. 

 
9. The Sponsor is also considering conducting a 28-week Phase 3 trial with approximately 

350 subjects (175 per arm) with type 2 diabetes that would assess the safety and efficacy 
of exenatide once weekly suspension compared to sitagliptin (as shown in Table 3). Does 
the Agency agree that the data from such a comparator-controlled study would be 
appropriate for inclusion in Section 6 Adverse Reactions and Section 14 Clinical Studies 
of the USPI for exenatide once weekly suspension?  

 
FDA Response: Although we consider this an issue for review, results from the 
sitagliptin-controlled study may be included in the USPI.  We do not, however, 
agree to a non-inferiority margin of %; we recommend a NI margin of 0.3%.  In 
addition, we recommend you include an oral tablet placebo arm in order to estimate 
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the placebo-adjusted effect of sitagliptin.  The inclusion of a placebo arm will 
support the evaluation of exenatide compared to sitagliptin in this unblinded study. 

 
We suggest that a 3-arm design for non-inferiority can be designed fairly efficiently, 
with a larger number of subjects allocated to the test arm and the active control arm 
and a smaller number to the placebo arm (see the reference "Assessing non-
inferiority of a new treatment in a three-arm clinical trial including a placebo" by 
Pigeot et al., Statistics in Medicine 2003 22:883-899).  The 3-arm study is powered 
based on the NI margin of 0.3%.  However, the evaluation of non-inferiority is 
based on a comparison involving all three arms and does not explicitly involve the 
NI margin of 0.3%.      

 
Discussion: The sponsor asked whether the size of the three-arm trial could be calculated 
with -0.7% as the placebo-adjusted effect of sitagliptin (referring to the change from 
baseline in HbA1c at the study endpoint).  

 
Post-Meeting Comment: We encourage the sponsor to submit protocols for Phase 3 
studies for review.  With respect to the design of the three-arm study described in Pigeot 
et al (2003), the placebo-adjusted effect of sitagliptin (the active control) is one of the 
estimates used to calculate the size of the study and the number of subjects in each arm.  
Another estimate used in the calculation is the placebo-adjusted effect of the test product 
(exenatide QW ).  The non-inferiority margin enters into the calculation as the 
amount of the sitagliptin effect that should be preserved in the non-inferiority evaluation.  
Based on a meta-analysis of three 24-week placebo-controlled studies of sitagliptin, we 
estimate the placebo-adjusted mean effect of sitagliptin to be -0.71 with a 95% 
confidence interval of (-0.55, -0.87).     

 
10. Based on the Target Product Profile (TPP) for exenatide once weekly suspension 

(provided in Appendix 11), does the Agency agree that the following 
statements/endpoints would be appropriate for inclusion in the USPI for exenatide once 
weekly suspension: 

 
a) administration/missed dose guidance consistent with the proposed BYDUREON 

USPI 
b) effects on postprandial glucose 
c) effects on body weight 
d) 
e) adverse reactions 
f) mechanism of action section consistent with the proposed BYDUREON USPI 
g) drug-drug interaction language consistent with the proposed BYDUREON USPI 

 
FDA Response: The consideration of statements or endpoints for inclusion in the US 
PI is a review issue. We recommend that a method for protecting Type I error be 
included in the study protocol for key secondary efficacy endpoints that you would 
like to report with p-values (or confidence intervals) in the US PI. 
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 Discussion: No discussion occurred.  
 

11
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12.

 

 

 

 
13. The doses selected for evaluation in the once-weekly

suspension Phase 3 programs are based on targeting steady-state exenatide concentrations 
that are consistent with those previously identified with BYETTA and BYDUREON to 
optimize improvements in glycemic control and body weight and maintain an acceptable 
tolerability profile. Once in the systemic circulation, the known intrinsic properties of 
exenatide are consistent regardless of mode of delivery or dosing frequency. As such, it is 
the Sponsor’s assessment that the clinical pharmacology packages developed for 
BYETTA and BYDUREON (including drug-drug interactions and gastric emptying 
assessments) provide appropriate, applicable support for

exenatide suspension. In the Phase 3 development plans for once-weekly
exenatide suspension, specific clinical pharmacology assessments (i.e. blood 

pressure, fasting and prandial assessments of glucose, glucagon, and insulin, and 
exenatide pharmacokinetics) will be made. Does the Agency agree that the clinical 
pharmacology assessments conducted with exenatide suspension, taken in combination 
with information from the BYETTA and BYDUREON clinical pharmacology programs, 
will be sufficient to support the filing of an NDA for exenatide suspension (once-weekly 

 and, in turn, product labeling? 
 
FDA Response: We agree on your approach. It is strongly recommended to use the 
to-be-marketed formulation in Phase 3 trials. Based on BYDUREON experience, it 
may be difficult to conduct a bioequivalence study and to meet the bioequivalence 
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criteria for exenatide suspension. Please see our response to question 16 for an 
additional comment. 

  
Discussion: No discussion occurred.  

 
14. With continuous therapeutic exposure with BYDUREON, observed changes in gastric 

emptying rates were minimal and less than those observed with BYETTA. Based on the 
similar exposures measured in two Phase 2 studies with exenatide suspension (once-
weekly compared to BYDUREON, no further gastric emptying 
assessments are warranted. Does the Agency agree? 
 
FDA Response: We agree on your approach. 
 
Discussion: No discussion occurred.  
 

15. The Sponsor has taken a comprehensive approach to assessing the cardiovascular safety 
of exenatide, including 1) two thorough QT studies, 2) an ongoing cardiovascular 
outcomes study, 3) monitoring of cardiovascular events in exenatide clinical trials 
(including BYETTA, BYDUREON and exenatide suspension studies) and 4) BYETTA 
and BYDUREON (currently ongoing in the EU) postmarketing surveillance. 

 
a) Does the Agency agree that the thorough QT Study BCB112 is sufficient to meet 

the premarketing requirements of the ICH E14 guidance on the clinical evaluation 
of QT/QTc interval prolongation and proarrhythmic potential for non-
antiarrhythmic drugs for exenatide suspension (once-weekly 

? 
 

FDA Response: Yes, we agree that the thorough QT Study BCB112 is 
sufficient to meet the premarketing requirements for once-weekly 

exenatide suspension.  
 
Discussion: No discussion occurred.  
 

b) Considering the evaluations of cardiovascular safety completed to date with 
exenatide (BYETTA and BYDUREON formulations), the Sponsor is not planning 
an additional cardiovascular outcomes study with exenatide suspension. 
Cardiovascular events will be adjudicated in the Phase 3 exenatide suspension 
studies and the cardiovascular profile will be evaluated with respect to that seen in 
the BYETTA and BYDUREON clinical programs. Does the Agency agree that 
this approach will fulfill the premarketing cardiovascular risk evaluation 
requirements outlined in the Guidance for Industry: Diabetes Mellitus – 
Evaluating Cardiovascular Risk in New Antidiabetic Therapies to Treat Type 2 
Diabetes for exenatide suspension (once-weekly )? 

 
FDA Response:  Yes, we agree that this approach should fulfill the 
premarketing CV risk requirements outlined in the guidance.  It is likely that 

Page 10 

Reference ID: 3070216

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)



Meeting Minutes  
Type B – End-of-Phase 2     
December 14, 2011 
 

the same postmarketing requirement for the ongoing dedicated 
cardiovascular safety study will be imposed on the exenatide once weekly 

suspension. 

 
Amylin response 12/13/11: The Sponsor seeks clarification regarding the 
requirement for a post-marketing cardiovascular safety study.  Specifically, will 
the ongoing CV outcomes study fulfill the requirements for weekly 
suspension? 

 
Discussion: FDA clarified that Bydureon CV study BCB109 should meet the post-
marketing CV risk requirements outlined in the guidance, although the study will 
likely be listed as a PMR under both the QW and QM NDAs for regulatory 
reasons.  Determination of whether CV study BCB109 will fulfill the PMAR is a 
review issue.  
 

 
c) Does the Agency agree that the ongoing prospective, long-term Study BCB109 

assessing cardiovascular outcomes with BYDUREON will be sufficient to meet 
the postmarketing cardiovascular risk evaluation requirements outlined in the 
Guidance for Industry: Diabetes Mellitus – Evaluating Cardiovascular Risk in 
New Antidiabetic Therapies to Treat Type 2 Diabetes for exenatide suspension 
(once-weekly )? 

 
FDA Response:  No, the adequacy of the study in fulfilling the requirement is 
a review issue. 

  
  Discussion: No discussion occurred.  
 

16. The Sponsor plans to retain language consistent with that in the Warnings and 
Precautions section of the BYETTA and the proposed BYDUREON USPIs cautioning 
against exenatide therapy in patients with severe renal impairment or end stage renal 
disease for the exenatide suspension USPI (see Target Product Profiles [TPPs] for once-
weekly exenatide suspension in Appendix 11 and Appendix 12, 
respectively). Does the Agency agree that the Phase 3 clinical programs for exenatide 
suspension (once-weekly , including enrollment of patients 
with mild to moderate renal impairment, and continued ongoing targeted surveillance for 
both spontaneous and clinical trial reports (BYETTA, BYDUREON, and exenatide 
suspension) of acute renal failure/insufficiency will adequately assess the safety of 
exenatide suspension in patients with mild to moderate renal impairment? 
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FDA Response: 

 
We recommend that you include patients with mild and moderate renal impairment 
in your PK subset in order to characterize the exenatide exposure in subjects with 
renal impairment.  Please justify the number of renal impaired patients you plan to 
enroll to ensure that the relationship between creatinine clearance and clearance is 
precisely estimated in your population PK model. 
 
Discussion: No discussion occurred.  

 
17

 

 
 
 

18. As was done with BYETTA and BYDUREON, at the time of NDA submission for 
exenatide suspension (once-weekly ), the Sponsor intends to request a 
waiver for children from birth to 9 years of age and a deferral for children 10- years of 
age from the requirements outlined in the Pediatric Research Equity Act. Does the 
Agency agree that the Sponsor’s intended requests for a waiver and deferral are 
appropriate? 

 
FDA Response:  Yes, we agree. 

 
 Discussion: No discussion occurred.  
 

19. Does the Agency agree that the proposed single dose PK study conducted with exenatide 
suspension in adolescent subjects, taken in combination with information from the 
efficacy and safety adolescent trials for BYETTA (Study H8O-MC-GWBQ) and 
BYDUREON (Study BCB114), will fulfill the Pediatric Research Equity Act (PREA) 
requirements for exenatide suspension (once-weekly )? 
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FDA Response:  Although the acceptability of your proposed pediatric development 
program is a review issue, the proposed single dose PK study taken in combination 
with other information will likely not fulfill PREA.  You should submit a pediatric 
development plan including a safety and efficacy study,

with the NDA.   
 

 
Please submit your PK simulation report and dosing rationale with your pediatric 
development plan. 

 
 Discussion: No discussion occurred.  
 
Overall Development 
 

20. Overall, considering the once-weekly proposed development 
programs, does the Agency agree that the exenatide suspension submission package 
(including CMC, nonclinical, and clinical sections) and relevant aspects of the existing 
clinical packages for BYETTA and BYDUREON, will support submission of an NDA 
for once-weekly exenatide suspension for the indication as an adjunct 
to diet and exercise to improve glycemic control in adults with type 2 diabetes mellitus? 

 
FDA Response: From the Biopharmaceutics point of view, we expect to have a 
mechanistic understanding of the drug product

 
Amylin response 12/13/11: Sponsor acknowledges that in vitro release methods need to 
use biorelevent acceptance criteria.  The Sponsor requests permission to consult with 
FDA Chemistry and Biopharmaceutics reviewers to insure alignment on the testing 
details.  Is this acceptable to the Agency? 

 
Post-meeting comment: It is recommended that you provide the dissolution profile data 
from the clinical and stability batches supporting the selection of the dissolution 
specifications (i.e., specification-sampling time points and specification values). For the 
setting of the drug dissolution/release acceptance criteria, the following points should be 
considered: 

 The in vitro dissolution/release specifications should encompass the timeframe over 
which at least % of the drug is eluted or where the plateau of drug elution is 
reached if incomplete elution is occurring.    

 Data from lots used in the clinical trials and primary stability studies should be used. 
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 The establishment of at least three sampling times covering the initial, middle, and 
terminal phases of the complete elution profile data should be selected.  The 
specifications ranges should be based on the overall dissolution/release data generated 
at these times. 

 In general, the selection of the dissolution specification ranges is based on mean 
target value % and NLT % for the last specification time-point.   Wider 
specification ranges may be acceptable if they are supported by an approved In Vitro-
In Vivo Correlation (IVIVC) model.   

 The acceptance criteria should be set in a way to ensure consistent performance from 
lot to lot and these criteria should not allow the release of any lots with elution 
profiles outside those that were tested clinically. 

 
21. Does the Agency identify any gaps or deficiencies in either of the proposed development 

plans (once-weekly exenatide suspension) designed to support 
approval? 

 
FDA Response:  We cannot comment on what will be needed to support approval.  
Based on the information you have provided and your development plan, we believe 
you may have a package acceptable for NDA filing. Please refer to our previous 
comments on the development program.   

 
 Discussion: No discussion occurred.  
 
Additional comments:   
 

22. We request that the statistical analysis plans for the Phase 3 studies (summarized in 
Appendices 6, 7, 8 and 9) include the following: 

 
a) A description of how the assumptions of the primary analysis model, the mixed 

model repeated measures analysis, fit the pattern of discontinuations and 
hyperglycemic rescues in the study population; 

b) A supportive analysis using last observation carried forward as the imputation 
method for discontinuations and hyperglycemic rescues, for purposes of 
comparison with results from previous studies; 

c) A supportive analysis of a derived responder endpoint, the yes/no occurrence of 
HbA1c < 7.0% at the study endpoint, analyzed using non-responder imputation 
for discontinuations and hyperglycemic rescues.    

 
Discussion: No discussion occurred.  
 

23. There was a considerable interference with the ability to quantify exenatide in 
samples with higher antibody titer in BYDUREON. Clarify whether you are 
developing an improved assay for exenatide quantitation. 
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Amylin response 12/13/11: The sponsor would like to better understand the Agency’s 
concerns regarding antibody interference in the exenatide assay. 
 
Discussion: The sponsor had to exclude exenatide plasma concentrations with higher 
antibody titer in BYDUREON. We are concerned whether the exclusion introduces a bias 
in exposure characteristics especially because exposure data have been essential for 
their modeling and simulation. The sponsor responded that their assay method had not 
been updated and they would provide data showing the exclusion would be a random 
without introduction of bias. The sponsor’s approach was acceptable. 
 
Post-Meeting Comment: The sponsor indicated the use of a pilot injection device. We 
strongly recommend using a to-be-marketed injection device in the Phase 3 program. In 
addition, the sponsor should address whether variable injection delivery time from the 
pilot injection device introduces significant variability in dosing amount. The variability 
in drug delivery from the device may affect the interpretation of the safety and efficacy 
results. The sponsor demonstrated use of its autoinjector pen. FDA requested the sponsor 
submit a pen with its human factor study protocols to the IND.    

 
24. For the NDA submission, please indicate the data sources for each type of toxicity 

study conducted with medium chain triglycerides (MCT) presented in Table 14 of 
the briefing document. 

 
You indicated that medium chain triglycerides (MCTs) are considered GRAS for 
consumption; however, MCTs are not currently listed as an inactive ingredient for 
an FDA-approved drug product for administration through a parenteral route.  
When ingested, MCTs are hydrolyzed to the individual fatty acids by lipase.  The 
fatty acids are then absorbed and immediately sent to the liver via the portal vein 
for additional metabolism.  Therefore, it appears that very little of an orally 
administered dose of MCTs is systemically available as the triglyceride or full length 
fatty acids.  In the NDA, please comment on the metabolic fate of MCTs when 
administered subcutaneously and how the overall systemic exposure of MCTs or the 
fatty acids may differ from orally administered MCTs. 

 
 Discussion: No discussion occurred.  
 
 
3.0 DATA STANDARDS FOR STUDIES 
 
CDER strongly encourages IND sponsors to consider the implementation and use of data 
standards for the submission of applications for product registration.  Such implementation 
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 studies.  CDER has produced a web page 
that provides specifications for sponsors regarding implementation and submission of 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.  The web page may be found at the 
following link: 
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http://www.fda.gov/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequirements/Electr
onicSubmissions/ucm248635.htm  
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