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Memorandum 
 
Date:  January 4, 2012 
  
To:  Pooja Dharia, Regulatory Project Manager 
  Division of Metabolism and Endocrinology Products (DMEP) 
 
From:   Samuel M. Skariah, Regulatory Review Officer, DPP 
  Kendra Y. Jones, Regulatory Review Officer, DDTCP 
 
CC:  Lisa Hubbard, Group Leader, DPP 
  Shefali Doshi, Group Leader, DDTCP 
 
Subject: NDA #022200 Bydureon (exenatide extended-release for injectable 

suspension) Labeling Review 
 
   
OPDP has reviewed the proposed package insert (PI), carton/container labeling, 
medication guide (Med Guide), and instructions for use (IFU) for Bydureon 
originally consulted from DMEP to OPDP on August 10, 2011.   
 

Comments regarding the PI, Med Guide, and IFU are provided in the marked 
versions below.   
 

OPDP has reviewed the following draft carton and container labeling submitted 
on May 4, 2009.  We note that the draft carton, single-dose kit lid label, draft 
carton-professional sample, and draft single-dose kit lid label – professional 
sample presents the claim  in conjunction with the proposed 
tradename “BYDUREON.”  This claim is considered promotional and we 
recommend deleting this claim. 
 

Thank you for the opportunity to comment on these proposed materials. 
 

If you have any questions on the PI or carton/container labeling please contact 
Samuel Skariah at 301. 796. 2774 or Sam.Skariah@fda.hhs.gov.  
 

If you have any questions on the Med Guide or IFU please contact Kendra Jones 
at 301.796.3917 or Kendra.Jones@fda.hhs.gov.  
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Public Health Service 
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Center for Drug Evaluation and Research 

Office of Medical Policy Initiatives 
Division of Medical Policy Programs 

 

PATIENT LABELING REVIEW 

Date: December 21, 2011 

To: Mary Parks, MD, Director 
Division of Metabolic and Endocrinology Products 
(DMEP) 

Through: LaShawn Griffiths, MSHS-PH, BSN, RN  
Team Leader, Patient Labeling Team 
Division of Medical Policy Programs (DMPP) 
 
Melissa Hulett, MSBA, BSN, RN  
Team Leader, Patient Labeling Team 
Division of Medical Policy Programs (DMPP) 

From: Shawna Hutchins, MPH, BSN, RN 
Patient Labeling Reviewer 
Division of Medical Policy Programs (DMPP) 

Subject: DMPP Review of Patient Labeling (Medication Guide and 
Instructions for Use)  

Drug Name (established 
name):   

BYDUREON (exenatide)  
 

Dosage Form and Route: Extended-Release For Injectable Suspension 

Application 
Type/Number:  NDA 22-200 

Applicant: Amylin Pharmaceuticals Inc. 

OSE RCM #: 2011-2836 
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1 INTRODUCTION  

On July 27, 2011 Amlyin Pharmaceuticals Inc. resubmitted a New Drug Application 
(NDA 22200) for BYDUREON (exenatide extended-release for injectable 
suspension) in response to a March 23, 2010, Complete Response (CR) issued by the 
FDA. BYDUREON is indicated for use as an adjunct to diet and exercise to improve 
glycemic control in adults with type 2 diabetes mellitus.  

This review is written in response to a request by the Division of Metabolic and 
Endocrinology Products (DMEP) for the Division of Medical Policy Programs 
(DMPP) to review the Applicant’s proposed Medication Guide (MG) and 
Instructions for Use (IFU) for BYDUREON (exenatide extended-release for 
injectable suspension).  

DMPP conferred with DMEPA and a separate DMEPA review of the IFU was 
completed on October 26, 2011. 

The REMS was reviewed by DRISK on December 06, 2011 and was provided to 
DMEP under separate cover. 

2 MATERIAL REVIEWED 

• Draft BYDUREON (exenatide extended-release for injectable suspension) 
Medication Guide (MG) and Instructions for Use (IFU) received on July 27, 2011 
and received by DMPP on December 14, 2011.  

• Draft BYDUREON (exenatide extended-release for injectable suspension)  
Prescribing Information (PI) received July 27, 2011, revised by the Review 
Division throughout the current review cycle, and received by DMPP on 
December 14, 2011. 

• Approved VICTOZA (liraglutide [rDNA origin] injection) comparator labeling 
dated May 18, 2011. 

3 REVIEW METHODS 

In 2008 the American Society of Consultant Pharmacists Foundation (ASCP) in 
collaboration with the American Foundation for the Blind (AFB) published 
Guidelines for Prescription Labeling and Consumer Medication Information for 
People with Vision Loss. The ASCP and AFB recommended using fonts such as 
Verdana, Arial or APHont to make medical information more accessible for patients 
with vision loss.  We have reformatted the MG document using the Verdana font, 
size 11. 

In our review of the MG and IFU we have:  

• simplified wording and clarified concepts where possible. 

• ensured that the MG and IFU is consistent with the prescribing information (PI).  

• removed unnecessary or redundant information. 

• ensured that the MG meets the Regulations as specified in 21 CFR 208.20 . 
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• ensured that the MG and IFU meets the criteria as specified in FDA’s Guidance 
for Useful Written Consumer Medication Information (published July 2006). 

• ensured that the MG is consistent with the approved comparator labeling where 
applicable.  

4 CONCLUSIONS 

The MG and IFU are acceptable with our recommended changes. 

5 RECOMMENDATIONS 

• Please send these comments to the Applicant and copy DMPP on the 
correspondence.  

• Our annotated versions of the MG and IFU are appended to this memo.  Consult 
DMPP regarding any additional revisions made to the PI to determine if 
corresponding revisions need to be made to the MG and  IFU. 

 Please let us know if you have any questions.  
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Department of Health and Human Services 
Public Health Service 
Food and Drug Administration 
Center for Drug Evaluation and Research 
Office of Surveillance and Epidemiology 

Date: December 8, 2011   

To: Mary Parks, M.D., Director, Division of Metabolism and 
Endocrinology Products, OND  

Thru: Solomon Iyasu, M.D., M.P.H., Director, Division of 
Epidemiology 1, OSE  

From: Diane K. Wysowski, M.P.H., Ph.D., Epidemiology Team 
Leader, Division of Epidemiology 1, OSE   

Subject: Review of protocol for a case-series registry of medullary 
thyroid cancer (MTC) for exenatide once weekly and 
discussion regarding other PMR studies       

Drug Name(s): Exenatide extended release injection (Bydureon)     

Submission Number:   

Application 
Type/Number:  

NDA 22-200, IND 67,092  

Applicant/sponsor: Amylin Pharmaceuticals  

OSE RCM #: 2011-2838, TSI 894 
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M E M O R A N D U M        DEPARTMENT OF HEALTH AND HUMAN SERVICES 
 PUBLIC HEALTH SERVICE 
   FOOD AND DRUG ADMINISTRATION 

CENTER FOR DRUG EVALUATION AND RESEARCH 
___________________________________________________________________________________________ 
 

CLINICAL INSPECTION SUMMARY 

 
DATE:   December 5, 2011 
 
TO:   Pooja Dharia, Regulatory Project Manager 

 Valerie Pratt, Clinical Reviewer 
   Division of Metabolic and Endocrine Products (DMEP) 
 
FROM:    Susan Leibenhaut, M.D. 
   Good Clinical Practice Assessment Branch  
       Division of Good Clinical Practice Compliance 
 
THROUGH:    Tejashri Purohit-Sheth, M.D. 
   Acting Division Director 
   Division of Good Clinical Practice Compliance 
   Office of Scientific Investigations 
 
SUBJECT:    Evaluation of Clinical Inspections 
 
NDA:   22200  
 
APPLICANT:  Amylin Pharmaceuticals, Inc. 
 
DRUG:  Bydureon (exenatide once weekly) 
  
NME:   No 
 
THERAPEUTIC CLASSIFICATION: Standard 
 
INDICATION: as an adjunct to diet and exercise to improve glycemic control in adults  
  with type 2 diabetes mellitus. 
 
 
CONSULTATION REQUEST DATE: August 12, 2011  
 
DIVISION ACTION GOAL DATE: December 12, 2011  
  
PDUFA DATE:    January 28, 2012  
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I. BACKGROUND:  
  
Amylin Pharmaceuticals resubmitted NDA 22-200 for exenatide once weekly, a human 
Glucagon-Like Peptide-1 (GLP-1) analog, for the indication as an adjunct to diet and exercise 
to improve glycemic control in patients with type 2 diabetes mellitus. For the original 
application, two clinical investigators were inspected, and there were no significant violations 
concerning data integrity. On March 12, 2010, the FDA issued a complete response because of 
manufacturing and product quality issues. For the resubmission, the sponsor conducted an 
additional clinical trial, Study BCB108, using the to-be-marketed formulation. Clinical 
inspections were conducted of Study BCB108 in order to assess data integrity and human 
subject protection.  The efficacy results of the study are important in making a regulatory 
decision with regard to drug approval.  
 
The protocol inspected was Protocol BCB108 entitled “A Randomized, Open-Label, Parallel-
Group, Comparator-Controlled, Multicenter Study to Evaluate the Glycemic Effects, Safety, 
and Tolerability of Exenatide Once Weekly in Subjects with Type 2 Diabetes Mellitus.” The 
study was conducted in the US from March 2009 to October 2009 and enrolled 254 subjects. 
The primary efficacy endpoint was Hemoglobin A1C (HbA1C) change from baseline to    
Week 24. 
 
Three clinical investigator sites were inspected in support of this application.  The choice of 
sites was based on site enrollment and numbers of INDs in the DSI database. In addition, 
because OSI received a complaint from other sources regarding the Dr. Altamirano site at the 
same time that this inspection assignment was issued, the complaint allegations were also 
evaluated during the inspection of Dr. Altamirano’s site.  
 
 
II. RESULTS (by Site): 
 
Name of Clinical Investigator 
(CI) 

Protocol #/ 
# Subjects 
Randomized  

Inspection 
Date 

Final  
Classification 

Dario Altamirano 
AGA Clinical Trial 
900 W. 49 St, Suite 224 
Hialeah, FL 33012 

Protocol BCB108/ 
22 Subjects 

October 17 to 
November 3, 
2011 

Pending 
(Preliminary 
classification 
OAI*) 

Ernesto Fuentes 
Elite Research Institute 
15705 NW 13 Ave 
Miami, FL 33169 

Protocol BCB108/ 
17 Subjects 

November 9 
to 28, 2011 

Pending 
(Preliminary 
classification 
VAI) 

Douglas Denham (Jolene Berg) 
DGD Research, Inc. 
803 Castroville Rd 
San Antonio, TX 78237 

Protocol BCB108/ 
14 Subjects 

September 13 
to 16, 2011 

NAI 

*Note: In addition to the verification of data for Protocol BCB108, the inspection of Dr. 
Altamirano site included two ongoing protocols that had been discontinued by sponsors for 
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GCP violations. The preliminary OAI classification is based on the findings related to 
inspection of these other protocols, as there were safety issues noted, and Dr. Altamirano’s 
response to the inspectional findings was considered inadequate.  
 
Key to Classifications 
NAI = No deviation from regulations.  
VAI = Deviation(s) from regulations.  
OAI = Significant deviations from regulations.     
Pending = Preliminary classification based on information in 483 or preliminary communication with the field; 

EIR has not been received from the field and complete review of EIR is pending. 
 
 
1. Dr. Dario Altamirano (as pertains specifically to this application related study, 

Protocol BCB108) 
 AGA Clinical Trial, 900 W. 49 St, Suite 224, Hialeah, FL 33012 
 

Note: Observations noted for this site are based on communications with the FDA 
investigator, review of the Form FDA 483, and Dr. Altamirano’s written response to the 
Form FDA 483 findings. An inspection summary addendum will be generated if 
conclusions change upon receipt and review of the Establishment Inspection Report (EIR). 

 
a. What was inspected: For Protocol BCB108 at this site, 26 subjects were 

screened and four subjects were considered screen failures. Four (4) subjects 
withdrew consent, four (4) were considered lost to follow-up, and 17 subjects 
completed the study.  An audit of 17 subjects’ records was conducted. During 
the inspection the following areas were covered: protocol compliance, test 
article accountability and storage, informed consent process, data accuracy, and 
site training and monitoring.  

 
b. General observations/commentary: The primary endpoint data were verified and 

there was no evidence of under reporting of adverse events. Subject 131005 who was 
initially deemed as a screen failure was authorized by the sponsor to be re-screened as 
Subject 131027.  Only one serious adverse event was reported by this site.  Subject 
131019 was hospitalized due to an acute cholecystitis. The AE was assessed as not 
related to the study drug.  A Form FDA 483 was issued for protocol violations and Dr. 
Altamirano responded adequately in a letter dated November 21, 2011. For the 
observations below he promised corrective action in the form of revised SOPs or 
further explained the nature of the violation. The following are the items cited that are 
pertinent to Protocol BCB108:  

 
1. Failure to maintain adequate records: Per protocol, each subject 

enrolled/randomized into the study should have been treated with diet and 
exercise alone or in combination with a stable regime of anti-diabetic drug 
and/or combination of drug therapies for two months prior to screening. 
Complete and accurate documentation to verify time on anti-diabetic drug 
therapy/combination therapies was not available. It was the stated practice 
of the site to photocopy the labels of the medication bottles to document the 
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medication taken by a potential subject. In many instances the date of the 
prescription was not captured on the photocopy. 

 
i. For some subjects photocopies of oral medication bottles were obtained.  

However, the referenced photocopies do not show when the medication 
was dispensed making impossible to verify dosing and length of time 
subject had been taken the medication.   Some examples are: Subjects 
131-003, 006, 007, 012, 015, 021, 022, and 023.  

ii. For some subjects photocopies of oral medication bottle labels were not 
obtained.  There are notes indicating subjects did not bring the oral 
medication bottles at V1 (Screening 0) and at V2 (Randomization) 
visits.  Therefore, verification of length of time subject had been taken 
the oral anti-diabetic therapy/therapies can not be verified.  Some 
examples are:  Subjects 131-001, 002, 013, 009, 011, 008, 025, 026. 

Reviewer note: This observation concerning the lack of documentation of the duration 
of stability of disease on prior diabetic therapy was discussed with the review division 
in e-mails on November 29 and 30, 2011. This finding may be mitigated by the long-
term duration (24 weeks) of the study, and is therefore unlikely to significantly impact 
data reliability as it pertains to this study. 
 
2. Failure to follow the investigational plan:  

i. As part of the screening procedures the protocol required that a serum 
pregnancy test be performed for all females unless has had a 
hysterectomy.  Serum pregnancy test was not performed for the 
following subjects:  131-015, 022, 009, and 016. 

ii. The following subjects were randomized prior to reviewing laboratory 
testing results of blood/urine specimens collected at their corresponding 
screening visits:  131-119, 021, and 025. 

Reviewer note: Given the nature of these violations, this finding is unlikely to impact 
data reliability. 

 
3. Investigational drug records are not adequate with respect to dates and 

quantity. 
i. Subject # 131007 was dispensed with the wrong medication Kit#.  Per 

IVRS, subject was to receive Kit # 11305 but instead was dispensed 
with Kit # 10305. 

Reviewer note: Although this was the wrong kit #, the product was the correct one. 
ii. In several instances subjects’ drug compliance was erroneously 

documented on source documents based on quantities of used/ returned 
study drug that were later found to be incorrect.  Some examples are: 
Subject #s 131-001, 003, 006, 007, 008, 010, 012, 025. 

Reviewer note: In his reply, Dr. Altamirano stated that the research coordinator 
miscalculated drug compliance of returned drug, and that the mistake was noted in 
monitoring visits and corrected properly based on physical review of investigational 
product. 

iii. During Visits 2 and 3 the study medication dosing diary was not given 
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to multiple subjects randomized to Group A. The subjects were 
instructed to record the dose and time on the assigned medication boxes. 
The information was later transferred by the site coordinator into the 
corresponding diaries. The medication boxes containing the dosing 
information recorded by the subjects were not kept. 

Reviewer note: The lack of source documentation is unlikely to impact data reliability 
because this was an isolated occurrence that occurred for one week early in the study. 

 
In the written response of November 21, 2011, Dr. Altamirano responded adequately 
concerning the observations related to this protocol and promised to initiate corrective 
actions. 

 
c. Assessment of data integrity: The violation concerning lack of documentation of 

duration of stability on current diabetic medication does not appear likely to impact 
data reliability. The other violations also are not considered to have impacted 
significantly on the conduct of the study or on data reliability. This study appears to 
have been conducted adequately, and the data generated by this site appear acceptable 
in support of the respective indication. 

 
 
2. Dr. Ernesto Fuentes 
 Elite Research Institute, 15705 NW 13 Ave, Miami, FL 33169 
 

Note: Observations noted for this site are based on communications with the FDA 
investigator, and review of the Form FDA 483. At the time of this review, Dr. Fuentes has 
not responded to the inspectional findings that were discussed with him on November 28, 
2011. An inspection summary addendum will be generated if conclusions change upon 
receipt and review of the EIR. 

 
a. What was inspected: For Protocol BCB108 at this site, 33 subjects were 

screened, 17 subjects were enrolled, and 12 subjects completed the study. One 
subject withdrew due to an adverse event. An audit of all 17 enrolled subjects’ 
records, including informed consent, was conducted.  During the inspection the 
following areas were given coverage: protocol compliance, test article 
accountability and storage, informed consent process, data accuracy, and site 
training and monitoring.  

 
b. General observations/commentary: The primary efficacy data were verified 

and there was no evidence of under-reporting of adverse events. In general, 
records appeared adequate. Protocol deviations were minimal and all were 
reported appropriately to Sponsor and/or IRB. The study’s CRF’s and their 
transcribed e-versions showed minimal errors. A Form FDA 483 was issued for 
the following violations: 
1. Inadequate records. The CI did not document the stability or duration of the 

anti-diabetic regime used by potential subjects prior to enrolling in the 
study. 
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2. Inadequate drug accountability. The CI failed to identity errors in the 
accountability of study medication. Drug distribution records at the site 
indicated that a total of 38 pre-filled Exenatide 10mcg injection pens were 
sent to the site; however, the records maintained at the site listed the receipt 
of only 37 injection pens. In addition, there were incongruent dates for the 
receipt of study drug compared with the distribution records. There was no 
evidence that dispensing of study drug medication was not performed as per 
protocol, so this finding is unlikely to impact data reliability. 

At the time of this review, Dr. Fuentes has not responded to the inspectional 
findings that were discussed with him on November 28, 2011. 
 

c. Assessment of data integrity: The first violation concerning lack of 
documentation of the eligibility criteria was discussed with the review division 
in e-mails on November 29 and 30, 2011, and given the duration of the study, 
this finding is unlikely to impact data reliability. Except for this deficiency, the 
study appears to have been conducted adequately, and the data generated by this 
site appear acceptable in support of the respective indication. 

 
 
3. Dr. Jolene Berg (Douglas Denham) 
 DGD Research, Inc.  803 Castroville Rd, San Antonio, TX 78237 
 

a. What was inspected: For Protocol BCB108 at this site, a total of 17 subjects 
were screened, 14 subjects were enrolled into the study.  Six subjects completed 
the study and eight subjects withdrew.  An audit of all 14 enrolled subjects’ 
records was conducted.  The review included a comparison of source 
documentation to (CRFs) and data listings submitted to the NDA.  Specific 
records reviewed included, but were not limited to, adverse event reporting; 
inclusion/exclusion criteria; test article accountability; informed consent form 
approvals; monitoring records; adherence to protocol-specified procedures. 

 
b. General observations/commentary: The inspection request from the review 

division listed the original clinical investigator Dr. Douglas Denham. Dr. 
Denham resigned from this research site and the current medical director is Dr. 
Jolene Berg who was listed as a sub-investigator on the 1572 and took 
responsibility for the medical records. Verification of data line listings for 
efficacy endpoint data was conducted. There was no evidence of under-
reporting of adverse events. No violations were cited, and a Form FDA 483 was 
not issued.  

 
The FDA investigator noted that Subject 156006 reported three subcutaneous nodules 
at the injection site, each 1 cm in size. These were not reported to the sponsor as 
adverse events. This is consistent with the protocol that states in Section 10.1.1, “Small, 
asymptomatic, SC nodule formation at the injection site is an expected event associated 
with similar PLG sustained-release delivery systems, and is not necessarily an adverse 
event.” 

Reference ID: 3053749



Page 7                                           Clinical Inspection Summary 
               NDA 22200 
  

 

 
c. Assessment of data integrity: The study appears to have been conducted 

adequately, and the data generated by this site may be used in support of the 
respective indication. 

 
 
III.   OVERALL ASSESSMENT OF FINDINGS AND RECOMMENDATIONS 
 

Three clinical investigator sites were inspected in support of this NDA. The primary 
endpoint data were verified at all sites and there was no evidence of underreporting of 
adverse events. No violations were found on inspection of Dr. Berger (Denham’s) site. 
Inspection of Drs. Altamirano’s and Fuentes’s sites found violations concerning 
documentation of the eligibility criterion for duration of stability of diabetes mellitus. This 
was discussed with the review division in e-mails and seems unlikely to affect data 
reliability because of the long duration (24 weeks) of the trial. For all the sites inspected, 
the data is considered reliable and can be used in support of the application.  
 
Note: Observations noted for the 2 sites (Altamirano and Fuentes) are based on 
communications with the FDA investigator, the response by the clinical investigator 
(Altamirano), and review of the Form FDA 483. At the time of this review, Dr. Fuentes has 
not responded to the inspectional findings that were discussed with him on November 28, 
2011. An inspection summary addendum will be generated if conclusions change upon 
receipt and review of the Establishment Inspection Report (EIR). 
 
Based on results of these inspections it appears that data submitted by the Applicant in 
support of the requested indication should be considered reliable. 
 
 
 

{See appended electronic signature page} 
 
Susan Leibenhaut, M.D. 
Good Clinical Practice Assessment Branch  
Division of Good Clinical Practice Compliance 
Office of Scientific Investigations  

 
 
CONCURRENCE: 

 
 
{See appended electronic signature page} 
 
Tejashri Purohit-Sheth, M.D. 
Acting Division Director 
Division of Good Clinical Practice Compliance 
Office of Scientific Investigations  
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Interdisciplinary Review Team for QT Studies Consultation:  
Thorough QT Study Review 

IND or NDA NDA 22200 & IND 67092 

Brand Name Bydureon 

Generic Name Exenatide 

Sponsor Amylin pharmaceuticals 

Indication Treatment of patients with type 2 diabetes mellitus 

Dosage Form Subcutaneous injection 

Drug Class Glucagon like Peptide-1 agonist 

Therapeutic Dosing Regimen 2 mg once weekly (Bydureon: exenatide LAR) 

Duration of Therapeutic Use Chronic 

Maximum Tolerated Dose Not identified 

Submission Number and Date SDN 043 / July 28, 2011 

Review Division DMEP / HFD 510 

1 SUMMARY 

1.1 OVERALL SUMMARY OF FINDINGS 
No significant QTc prolongation effect of exenatide (up to ~500pg/mL) was detected in 
this TQT study. The largest upper bounds of the 2-sided 90% CI for the mean difference 
between exenatide and placebo were below 10 ms, the threshold for regulatory concern as 
described in ICH E14 guidelines.  The largest lower bound of the two-sided 90% CI for 
the ΔΔQTcP (population correction) for moxifloxacin was greater than 5 ms, and the 
moxifloxacin profile over time is adequately demonstrated in Figure 4, indicating that 
assay sensitivity was established. 

In this randomized, partially blinded, crossover study, 79 healthy subjects received 
exenatide, placebo, and a single oral dose of moxifloxacin 400 mg. Overall summary of 
findings is presented in Table 1.  
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concentration of the supratherapeutic target was 627 pg/mL and is adequate to represent 
the high exposure clinical scenario. In this study, the baseline corrected mean increase 
from placebo (90% CI) in heart rate associated with geometric mean exenatide 
concentrations of 253, 399 and 627 pg/mL was 12.3 (11.2, 13.5), 14.4 (13.2, 15.6) and 
15.6 (14.3, 16.8) bpm, respectively. 

 

3 BACKGROUND 

3.1 PRODUCT INFORMATION 
The sponsor (Amylin Pharmaceuticals) developed two exenatide formulations. Byetta, 
which was approved in 2004, is the trade name for the immediate-release formulation 
with twice daily dosing. Bydureon is the trade name for the extended-release formulation 
with once weekly dosing. This was reviewed by the QT-IRT and we concluded that this 
study was adequate to exclude small effects on the QT interval for Byetta. However, no 
definitive conclusion for the effect of Bydureon on QTc interval could be drawn based on 
the TQT study (H8O-EW-GWCI) since higher exposures expected with Bydureon were 
not covered in this study and exenatide appeared to increase QTc interval in a 
concentration-dependent manner. 

3.2 MARKET APPROVAL STATUS 
Exenatide immediate release formulation (Byetta) is being marketed. An extended-
release formulation of exenatide (BYDUREON™ [exenatide extended-release for 
injectable suspension] has been approved by the European Commission (17 June 2011).  

3.3 PRECLINICAL INFORMATION 
From the IB (March 2011)  

“Cardiovascular pharmacology studies revealed a transient increase in heart rate and 
blood pressure in rats that was not evident when exenatide was administered to mice, 
primates, dogs, or calves and was not evident in most clinical studies or was limited to 
minor heart rate increases of 10 beats per minute or less. In longer term studies, exenatide 
decreased blood pressure in both rats and humans. There was no effect on QT segment in 
chronically treated monkeys, and no effect in vitro on hERG channel current. Exenatide 
neurological safety pharmacology evaluations in mice revealed slight reductions in grip 
strength and limb tone at doses ≥300 mcg/kg and decreased motor activity at doses ≥30 
mcg/kg. Exenatide exhibits an acute, yet profound diuretic, natriuretic, and calciuretic 
effect in rats. These renal effects have not been observed clinically.” 

From CSR 

“An in vitro assessment of the human ether-a-go-gorelated gene (hERG) channel found 
that exenatide demonstrated no blockade (mean current inhibition of ≤0.6% for exenatide 
versus 0.1% for vehicle and 99.4% for positive control) of the IKr channel at 91 μM 
(>1.8 million-fold human maximum exenatide concentration), suggesting that exenatide 
would not be expected to produce significant risk of QT interval prolongation or 
proarrhythmia mediated by IKr blockade. These results are consistent with ECG 
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assessments in repeat-dose toxicology studies in monkeys and both acute and long-term 
clinical studies that found no evidence of QT prolongation with exenatide treatment.” 

3.4 PREVIOUS CLINICAL EXPERIENCE 
From Complete Response Safety Update (2011) 

“As of the 30 September 2010 cutoff date, approximately 2622 subjects have been 
exposed to exenatide once weekly in completed and ongoing trials. In the exenatide once 
weekly clinical development program, the effect of exenatide on electrocardiograms and 
QT interval was evaluated in subjects with type 2 diabetes within the pivotal, comparator-
controlled Study 2993LAR-105.  

“ECG recordings were performed in subjects with type 2 diabetes at baseline and again 
once steady-state plasma exenatide concentrations had been achieved following at least 
14 weeks of exenatide once weekly therapy. The study employed key elements of the 
ICH E14 thorough QT study guidance, including triplicate ECGs at multiple time points 
and blinded third-party QT analysis/overreads by a certified cardiologist. 

“Table 2 provides a summary of ECG parameters for subjects in the ITT Population 
treated with exenatide once weekly at baseline, Week 14, and Week 30 or Early 
Termination. Both QTcF (Fridericia’s correction) and QTcB (Bazett’s correction) 19 
heart rate corrections were evaluated. QTcF was selected for more detailed analysis as it 
more completely corrected for the influence of changes in heart rate on the QT interval. 
The individual-corrected QT (QTcI) could not be derived as the study did not include a 
crossover placebo treatment or extended baseline ECG readings at multiple heart rates to 
permit the determination of individualized corrections. No clinically relevant 
prolongation of the mean QTcB, QTcF, or model-based QTc interval was observed upon 
exenatide once weekly treatment.”  
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Table 2: Change in Electrocardiogram Parameters for Baseline to Week 14 or to 
Week 30 or Early Termination (Study 2993LAR-105; Intent-to-Treat Population 

Randomized to Exenatide Once Weekly [N = 148]) 

 
Source: eCTD 2.7, clinical summaries, Table 7, page 48.  
“The pattern of adverse events leading to withdrawal in exenatide once weekly subjects 
was generally consistent with that presented in the original NDA submission, with a 
similar incidence of subjects with withdrawals for events classified as “gastrointestinal 
disorders” (2.0% current update versus 0.8% original NDA) “investigations” (0.5% 
versus 0.5%) or “general disorders and administration site condition” (0.7% versus 
0.5%). Nausea was the most common reason for discontinuation due to an adverse event; 
in the completed, comparator-controlled studies; 5 (0.5%) exenatide once weekly, 4 
(1.5%) BYETTA, 1 (0.3%) sitagliptin, 1 (0.3%) pioglitazone, 1 (0.4%) insulin glargine 
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and no metformin subjects discontinued study participation due to adverse events of 
nausea. 

“Twelve deaths have been reported in the exenatide once weekly development program. 
None of the events were assessed as related to study medication by the investigator. 
Overall, 7 exenatide once weekly subjects, 2 liraglutide subjects, 1 BYETTA subject, 1 
sitagliptin subject, and 1 metformin subject were reported to have died during the 
exenatide once weekly development program. Four of these events took place at follow 
up and 1 event took place 10 weeks after discontinuation of study medication.”  

Reviewer’s Comments: We reviewed updated cardiovascular safety information for 
exenatide once weekly (Bydureon). QT interval was evaluated in subjects with type 2 
diabetes in pivotal Study 2993LAR-105 where triplicate ECGs were extracted at multiple 
time points and blinded third-party QT analysis/overreads was performed by a certified 
cardiologist. No clinically relevant changes on QTc duration were reported after 
administration of exenatide once weekly in the ITT population.  

3.5 CLINICAL PHARMACOLOGY 
Appendix 6.1 summarizes the key features of exenatide clinical pharmacology. 

4 SPONSOR’S SUBMISSION 

4.1 OVERVIEW 
The QT-IRT reviewed the protocol prior to conducting this study under IND 57725. The 
sponsor submitted the study report BCB112 for the study drug, including electronic 
datasets and waveforms to the ECG warehouse. 

4.2 TQT STUDY 

4.2.1 Title 
A Randomized, Three-Period, Placebo- And Positive-Controlled, Double-Blind, 
Crossover Study To Assess The Electrophysiological Effects Of Exenatide At 
Therapeutic And Supratherapeutic Concentrations On The 12-Lead Electrocardiogram Qt 
Interval In Healthy Subjects 

4.2.2  Protocol Number 
BCB112 

4.2.3 Study Dates 
21 February 2011 -- 26 April 2011 

4.2.4 Objectives 
“The primary objective of this study was: 

• To determine, in healthy subjects, that exenatide administered at therapeutic and 
supratherapeutic concentrations does not differ from placebo in the mean change 
from predose in 12-lead electrocardiogram corrected QT interval measurements 
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(such that the upper bound of the 1-sided 95% confidence interval between 
exenatide and placebo is <10 ms) 
 

“The secondary objectives of this study were: 
• To evaluate the relationship between plasma exenatide concentrations and QT 

interval at therapeutic and supratherapeutic concentrations 
• To evaluate the influence of physiological covariates such as serum glucose, 

serum insulin, and serum potassium on the corrected QT interval 
• To evaluate the safety and tolerability of exenatide administered at therapeutic 

and supratherapeutic concentrations.” 
 

4.2.5 Study Description 

4.2.5.1 Design 
“A randomized, placebo- and positive-controlled, 3-period, crossover design with a 
double-blind infusion was implemented for this Phase 1, multicenter, thorough QT study 
to evaluate potential effects of exenatide on QT interval. This study was conducted at 2 
study sites in 94 healthy male or female subjects.” 

4.2.5.2 Controls 
The Sponsor used both placebo and positive (moxifloxacin) controls. 

4.2.5.3 Blinding 
The positive (moxifloxacin) control was not blinded.   

4.2.6 Treatment Regimen 

4.2.6.1 Treatment Arms 
The treatment sequences are listed in following table 

Table 3: Treatment Sequences  

 
Source: sponsor’s report Table 1 
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4.2.6.2 Sponsor’s Justification for Doses 
There primary target concentrations were selected to evaluate a relevant range of 
exenatide concentrations on QTc. Target concentrations of ~200 pg/mL and ~300 pg/mL 
were selected to approximate the range of exenatide exposure observed in subjects with 
normal renal function and with mild to moderate renal impairment, respectively. The 
supratherapeutic concentration of ~500 pg/mL was selected to reflect concentrations 
significantly higher than those observed in subjects with moderate renal impairment. This 
upper target was selected to strike a balance between achieving the highest concentrations 
that could be observed with exenatide once weekly use and acute tolerability issues that 
could confound the ability to accurately collect and analyze ECG data. 

Reviewer’s Comments:  The target concentrations were acceptable. The observed 
supratherapeutic geometric mean concentration (627 pg/mL) on Day 3 is adequate to 
cover the expected high clinical exposure scenario with 2 mg QW Bydureon in patients 
with moderate renal impairment. 

4.2.6.3 Instructions with Regard to Meals 
Meals were standardized across infusion days (Day -1 to Day 3). Meals were to be 
consumed within 30 minutes. 

Reviewer’s Comments: Acceptable.  Exenatide is administered through continuous 
intravenous infusion.  

4.2.6.4  ECG and PK Assessments 
Intravenous infusion is initiated at t = 0 h (approximately 2000 h) on Day -1 and 
continues through t=67 h on Day 3. 

Each ECG assessment period was 5 days in duration (Day -2 to Day 3) with subjects 
discharged at approximately 1800 h on Day 3. ECGs and blood sample collection for 
exenatide plasma concentration were performed at same relative time on ECG assessment 
days, approximately 0900 h to 1500 h on Days -1 through 3. Pre-therapy ECG 
measurements were extracted at 2100 h on Day -2 and 0715, 0800, 0900, 1000, 1100, 
1200, 1300, 1400, 1500, 1615, 1700, 1800, and 1900 h on Day -1. 

Reviewer’s Comments:  The ECG/PK sampling schedule is adequate to cover the steady 
state PK profile of exenatide and assess drug-induced changes in the QT interval at 
different target concentrations. 

4.2.6.5 Baseline 
Time-matched baseline measured at Day -1 within the same treatment period was used as 
baseline. 

4.2.7 ECG Collection 
Subjects underwent continuous ECG monitoring using an ECG 12-lead digital Holter 
recorder. The primary ECG assessment period was approximately 0900 h to 1500 h each 
day, with 1-h interval time points for extraction (using Lead II) of ECGs for analysis. 

The ECGs were electronically transmitted to the designated centralized ECG vendor. The 
cardiologist responsible for overreading the ECGs was blinded to all study 
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treatments/sequences. The same cardiologist overread all ECGs for a given subject. The 
central ECG vendor’s overread was used for data analysis and report writing purposes. 

4.2.8 Sponsor’s Results 

4.2.8.1 Study Subjects 
Of 94 subjects enrolled in the study, 86 (92%) subjects were randomized to a treatment 
group and received study medication infusion and were included in the randomized and 
ITT populations.  Demographic and baseline characteristics are summarized by treatment 
sequence in Table 4. 

Table 4: Demographic and Baseline Characteristics by Treatment Sequence (Study 
BCB112; Evaluable Population [N = 74]) 

 
Source: CSR, Table 7.  

4.2.8.2 Statistical Analyses 

4.2.8.2.1 Primary Analysis 
“The LS mean changes from baseline in average QTcP (ΔQTcP) at the mean of 3 time 
points (1300 h, 1400 h, and 1500 h) and the difference between exenatide and placebo 
(ΔΔQTcP) for QTcP, the heart rate correction method selected as most appropriate for the 
primary analysis  for the Evaluable Population. The upper limit of the 2-sided 90% CI 
(equivalent to 1-sided 95% CI) for the LS mean difference in the change from baseline in 
average QTcP between exenatide and placebo (ΔΔQTcP) was <10 ms at all 3 steady-state 
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target plasma exenatide concentrations (~200 pg/mL, ~300 pg/mL, and ~500 pg/mL) 
predefined for the primary analysis, and therefore below the threshold of regulatory 
concern defined in the ICH E14 Guidance, indicating no effect of exenatide on QTcP. 

“Analysis of ΔΔQTcPavg by individual time point (0900 h through 1500 h) support the 
primary analysis, as the upper limit of the 2-sided 90% CI for the LS mean difference in 
the change from baseline between exenatide and placebo in QTcP was <10 ms at all time 
points in the primary ECG assessment window. Additional QT corrections, including 
QTcF, QTcI, QTcIL, QTcPL, and QTcM further supported the primary analysis, with 
similar results observed for the ITT Population.” 

Table 5: Statistical Comparison of LS Mean Changes from Baseline in QTcP 
Between Exenatide (~200 pg/mL, ~300 pg/mL, and ~500 pg/mL) and Placebo During 
the Primary ECG Assessment Window (Study BCB112; Evaluable Population [N = 

74]) 

 
Source: sponsor’s report Table 12 

4.2.8.2.2 Assay Sensitivity 
“The results of the statistical comparison of the LS mean changes from baseline in QTcP 
intervals between moxifloxacin and placebo are presented in following table. The mean 
ΔQTcP was greater following moxifloxacin administration compared with placebo at all 
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pre-specified time points (LS mean difference [moxifloxacin – placebo] ranged from 5.5 
ms to 10.9 ms) and the lower bound of the 2-sided 90% adjusted CI of the LS mean 
difference between moxifloxacin and placebo for the change from baseline in QTcP was 
>5 ms at the 1100 h and 1200 h time points. These results confirm that the procedures 
employed in the study allowed detection of clinically relevant changes in QTcP, had they 
existed, thereby affirming assay sensitivity. Further, assay sensitivity was also supported 
by other correction methods.” 

Table 6: Statistical Comparison of LS Mean Changes from Baseline in QTcP 
between Moxifloxacin (400 mg) and Placebo (Study BCB112; Evaluable Population 

[N = 74]) 

 
Source: sponsor’s report Table 14 

Reviewer’s Comments: The reviewer’s analysis is in section 5.2. 

4.2.8.2.3 Categorical Analysis 
“No subjects experienced a QTcP >450 ms or a change from baseline in QTcP >30 ms 
with exenatide or placebo administration. A total of 3 subjects experienced QTcP >450 
ms with moxifloxacin administration (none >480 ms) and 3 subjects experienced a 
change from baseline in QTcP >30 ms with moxifloxacin administration.” 

4.2.8.2.4 Additional Analyses 
“A summary of the ECG parameters QRS and PR interval by treatment, day, and time 
point for the Evaluable Population is provided in following table. No clinically relevant, 
consistent changes in PR or QRS were observed with exenatide administration compared 
with placebo.” 
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Table 7: Summary of Mean Baseline QRS and PR Intervals and Changes From 
Baseline by Treatment, Day, and Time Point (Study BCB112; Evaluable Population 

[N = 74]) 

 
Source: Sponsor’s report Table 18 

4.2.8.3 Safety Analysis 
A total of 77 (89.5%) subjects experienced adverse events during the study, with more 
subjects experiencing adverse events while treated with exenatide (88.8%) compared 
with placebo (25.0%) and moxifloxacin (22.5%).  

One serious adverse event with onset during the moxifloxacin plus placebo infusion 
treatment period (prior to moxifloxacin administration) led to the subject being 
withdrawn from study participation. One subject experienced a treatment-emergent 
serious adverse event (severe blood CPK increase) during the moxifloxacin plus placebo 
treatment period (Period III). Subject 2030 completed Period I (placebo administration) 
and Period II (exenatide administration) with no reported adverse events except mild 
application site irritation (Period II). Upon arriving at the study site for Period III, 
approximately 6 days after discontinuation of the exenatide infusion in Period II and prior 
to initiation of placebo infusion in Period III, the subject was observed to have increased 
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CPK concentration (4125 U/L [normal range 24 to 204 U/L]), assessed as mild in 
intensity by the investigator, and an AST concentration of 48 U/L [normal range 0 to 40 
U/L]). 

Two adverse events associated with exenatide administration (mild nausea and moderate 
vomiting) led to withdrawal from the study.  

No death was reported during the study.  

4.2.8.4 Clinical Pharmacology 

4.2.8.4.1 Pharmacokinetic Analysis 
Mean concentrations of exenatide from 74 subjects are shown in Figure 1. Mean PK 
parameters are shown in Table 2. 
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Figure 1: Geometric Mean Concentration-Time Profiles of Exenatide 

 
(Source: Sponsor’s Clinical Study Report, Figure 3 on Page 48) 
 

Table 2:  Summary of Plasma Pharmacokinetic Parameters for Exenatide 

 
(Source: Sponsor’s Clinical Study Report, Supporting Data Summary 2.2.2 on Page 256) 
 
Reviewer’s Comments:  The sampling schedule appears adequate to characterize the 
steady state PK profile of exenatide.  
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4.2.8.4.2 Exposure-Response Analysis 
The concentration-QT model results showing the relationships between the placebo 
adjusted change from baseline in QTcP and exenatide concentrations are shown in Figure 
2. The model suggested a flat concentration-QT relationship.  

 

Figure 2: Placebo Adjusted Changes (ms) From Baseline in QTcP versus the Exenatide 
Concentrations 

 
(Source: Sponsor’s Clinical Study Report, Figure 9 on Page 65) 
 

Reviewer’s Comments:  The reviewer performed independent analysis (See section 5.3).  
Consistent with the sponsor’s results, the slope of the concentration-QT relationship is 
relatively flat. 

5 REVIEWERS’ ASSESSMENT 

5.1 EVALUATION OF THE QT/RR CORRECTION METHOD 
The sponsor provided following correction methods: QTcI(Individual QT correction – 
log linear), QTcIL(Individual QT correction – linear), QTcP(Population QT correction – 
log linear), QTcPL(Population QT correction – linear), QTcF and QTcB.  Baseline values 
were excluded in the validation.  Ideally, a good correction QTc would result in no 
relationship of QTc and RR intervals.   
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Figure 5: ΔΔQTcP vs. Exenatide Concentration 

  

5.4 CLINICAL ASSESSMENTS 

5.4.1 Safety assessments 
None of the events identified to be of clinical importance per the ICH E 14 guidelines i.e. 
syncope, seizure, significant ventricular arrhythmias or sudden cardiac death occurred in 
this study. 

5.4.2 ECG assessments 
Waveforms from the ECG warehouse were reviewed.  Measurements were performed on 
the 'global' presentation of superimposed representative (median) PQRST complexes 
from all leads. According to ECG warehouse statistics less than 0.0 3% of ECGs reported 
to have significant QT bias, according to the automated algorithm.  Overall ECG 
acquisition and interpretation in this study appears acceptable. 

5.4.3 PR and QRS Interval 
Eight subjects had a post-baseline PR > 200 ms, two of them had PR >200 ms at baseline. 
In all cases the increase over baseline was <15%.  
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Eight subjects had a QRS > 110 ms, three of them at baseline. In all cases the increase 
over baseline was < 10%.  

6 APPENDIX 

6.1 HIGHLIGHTS OF CLINICAL PHARMACOLOGY 
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1 INTRODUCTION 
This review evaluates the container label, carton labeling, Prescribing Information, 
Medication Guide, Patient Package Insert labeling, and Patient Instructions for Use for 
Exenatide Extended-release for Injectable Suspension, 2 mg/vial, for areas of 
vulnerabilities that could lead to medication errors.  This review is in response to the 
August 11, 2011 request from the Division of Metabolism and Endocrinology products 
(DMEP) for review of the labels and labeling submitted by Amylin Pharmaceuticals, Inc. 
on July 28, 2011.  

1.1 BACKGROUND OR REGULATORY HISTORY 
Bydureon (NDA 022200) is a dual trade of Exenatide Injection that is also currently 
marketed as Byetta (NDA 021773, approved on April 28, 2005 as an adjunctive therapy, 
and NDA 021919, approved on October 30, 2009 as monotherapy) by the same Applicant 
for the same indication for use, but with a different dosage form and frequency of 
administration.   

The proposed proprietary name, Bydureon was found acceptable in OSE review  
#2009-2193, dated February 2, 2010, and OSE review #2010-1458, dated  
September 15, 2010.  DMEPA also reviewed container labels, carton labeling, 
Prescribing Information, Medication Guide, Patient Package Insert labeling (PPI), and 
Patient Instructions for Use in OSE review #2009-2211, dated February 25, 2010, and 
made recommendations to the Applicant.   

This Application received a Complete Response letter from the FDA on March 12, 2010, 
and again on October 18, 2010.  The July 28, 2011 submission is a Complete Response 
resubmission by the Applicant.    

2 METHODS AND MATERIALS REVIEWED 
Using Failure Mode and Effects Analysis1 the principals of human factors, and the 
lessons learned from postmarketing medication error data, the Division of Medication 
Error Prevention and Analysis (DMEPA) evaluated the following (see Appendices A 
through D for the carton and container labels): 

• Container Labels (trade and sample) submitted 7/28/11 

• Carton Labeling (trade and sample) submitted 7/28/11 

• Prescribing Information submitted  7/28/11 

• Medication Guide submitted 7/28/11 

• Patient Package Insert labeling submitted 7/28/11 

• Patient Instructions for Use submitted 7/28/11 

Since Exenatide is currently marketed under the proprietary name, Byetta, the Division of 
Medication Error Prevention and Analysis would typically conduct a search of the 

                                                      
1 Institute for Healthcare Improvement (IHI).  Failure Modes and Effects Analysis.  Boston. IHI:2004.  
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Adverse Event Reporting System (AERS) to identify errors that have occurred with 
Byetta.  However, DMEPA recently completed two reviews; OSE review #2011-1007, 
dated May 25, 2011 (Exenatide Injection Protocol and Labeling Review) and OSE review  
#2011-427 (Byetta Label and Labeling Review) which conducted AERS searches that 
ranged from January 1, 2008 to July 5, 2011.  The results of these searches will be used 
in lieu of a new search.  See section 3 for a discussion of AERS findings. 

3 DISCUSSION OF DEFICIENCIES IDENTIFIED  
The following sections describe DMEPA’s findings from AERS as well as our findings 
from the labels and labeling evaluation. 

3.1 ADVERSE EVENT REPORTING SYSTEM (AERS) DATABASE SEARCH RESULTS 
The April 4, 2011 AERS search conducted for OSE review #2011-1007, retrieved  
134 reports.  After eliminating cases that were not relevant to Exenatide due to 
differences in the design and labeling of the devices, the proprietary name ‘Byetta’, as 
well as wrong patient and wrong drug, ten cases (n=10) remained.  Five cases (n=5) 
reported the use of the Byetta pen beyond the 30 days expiry period, one case (n=1) 
involved the wrong administration technique with the Byetta pen, two cases (n=2) 
involved a product quality issue with the Byetta pen, one case (n=1) involved a dose 
omission because the medication was not stored in the refrigerator after being used, and 
one case (n=1) was a product complaint. 

The July 5, 2011 AERS search conducted for OSE review #2011-427, retrieved  
141 reports.  After combining duplicate reports into cases and eliminating cases that did 
not describe a medication error relevant to this review, ninety-one cases (n=91) remained.  
However, some of the cases reported multiple errors, which resulted in a total of ninety-
eight (n=98) errors.  Forty-four cases (n=44) involved dose omissions due to device 
malfunction (n=2), pen jamming (n=1), and patient hospitalization or patients’ forgetting 
or not wanting to inject Byetta (n=41).  Eleven cases (n=11) involved underdoses, mostly 
due to device malfunction.  Twenty-four cases (n=24) involved overdoses, with the 
majority of the cases resulting from patients re-injecting Byetta because they thought they 
did not receive the first injection.  Eleven cases (n=11) involved the wrong frequency of 
administration, with 6 cases reporting administering Byetta once daily, 4 cases reporting 
administering Byetta 3 times daily, and one case reporting administering Byetta 4 times 
daily (Byetta should be administered twice daily).  Six cases (n=6) involved the wrong 
technique of administration, and two cases (n=2) involved the wrong route of 
administration.  One of the two cases reported the patient may have injected Byetta 
intramuscularly instead of subcutaneously, and the other case reported the patient may 
have injected Byetta intravenously instead of subcutaneously.   

The majority of medication errors reported above were associated with administration 
errors of the drug product and the use of the pen device.  The errors related to device 
malfunction, lack of feedback from the pen device, and knowledge deficit about how to 
use the device.  Since Bydureon is not supplied as a pen device, but as a single-dose vial, 
we do not anticipate the same type of device malfunctions leading to medication errors as 
seen with Byetta.   
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Although we do not anticipate similar device issues with the proposed product, we are 
concerned that similar errors may occur with wrong frequency of administration (n=11), 
and the wrong route of administration (n=2).  Since Bydureon will be administered as a 
once-weekly subcutaneous injection, it is important for this information to be presented 
clearly on the container labels, carton labeling, Prescribing Information, Medication 
Guide, Patient Package Insert, and Patient Instruction for Use to minimize medication 
errors.  This will be especially important for patients switching from the twice daily 
Byetta injections to the once-weekly Bydureon injections, who may not be used to the 
new product and the new frequency of administration.  Furthermore, the route of 
administration should also be prominent on the labels and labeling to avoid administering 
Bydureon via an incorrect route of administration (ex. intravenously, intramuscularly, 
etc.) as evidenced by the two AERS cases reported in OSE review #2011-427. 

3.2 LABELS AND LABELING RISK ASSESSMENT 
Although the Applicant implemented most of DMEPA’s labels and labeling 
recommendations from OSE review #2009-2211, dated February 25, 2010, there are 
areas that can be further improved to minimize the risk of medication errors associated 
with labels and labeling.  We identified the following deficiencies: 

• The Applicant relocated the statements ‘Rx only’ and ‘sterile’ on the vial labels, 
next to the route of administration statement, and therefore reducing the 
prominence of the route of administration statement. 

• The Applicant relocated the route of administration statement to appear beneath 
the established name on the carton labeling, but the statement lacks prominence.  

• The ‘Once-weekly’ reminder does not appear on the container label. 

• The route of administration statement does not appear on the side or the back 
panels of the carton labeling. 

• The ‘Once-weekly’ reminder on the single-dose kit lid labeling lacks prominence. 

• In the Prescribing Information, an example of how to change the dosing day of 
the week is not included. 

• In the Patient Package Insert, the paragraph regarding stopping the use of Byetta 
when starting Bydureon is not relocated to appear at the beginning of section 4. 

• In the Patient Package Insert the storage information is inconsistent with the 
storage information in the Prescribing Information (7 days vs. 4 weeks). 

• In the Medication Guide, the paragraph regarding stopping the use of Byetta when 
starting Bydureon is not relocated from the end of section 5 to section 1. 

• In Patient Instructions for Use, under ‘Connecting the Parts’ subsection 2c, a 
description of an audible or tactile feedback is not indicated.   

4 CONCLUSIONS AND RECOMMENDATIONS  
The Applicant implemented DMEPA’s labels and labeling recommendations from OSE 
review #2009-2211, dated February 25, 2010, however, some areas such as the new 
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location of ‘Rx only’ and ‘sterile’ statements on the 2 mg vial label, the prominence of 
the route of administration on the principal display panel of the carton labeling, and the 
prominence of the product strength on the carton labeling can be further improved.   

We provide recommendations in Section 4.1 for the Prescribing Information, Patient 
Package Insert, and Medication Guide for discussion during future labeling meetings.  
Additionally, we provide recommendations in Section 4.2 that contain comments to the 
Applicant that we recommend be implemented prior to approval of the supplement.  If 
you have any questions please contact Margarita Tossa, project manager, at 301-796-
4053. 

4.1 COMMENTS TO THE DIVISION 
Our evaluation of the revised Prescribing Information, Medication Guide, Patient 
Package Insert, and Patient Instructions for Use, noted that the Applicant implemented 
the majority of DMEPA’s recommendations in OSE review #2009-2211, dated February 
25, 2010.  However, the following were not implemented.  We request these revisions be 
implemented prior to approval. 

A.  Prescribing Information 
The Dosage and Administration Section, Section 2.1 “Recommended Dosing” 
subsection “Changing Weekly Dosing Schedule” may be confusing to the end user(s).  
Include an example of how to change the dosing day of the week in a similar manner 
as the example given in the Medication Guide, item 5, subsection “When to use 
Bydureon” bullet 3 (‘For example, if your current dosing day is Monday and you need 
to change it to Wednesday, here is what you would do:  Take your regular dose on 
Monday.  Then take your next dose on Wednesday of the next week.  Wednesday will 
then be your new dosing day.’)  By giving an example, it provides more clarity on 
how to change the day of the week.  Revise accordingly. 

B.  Patient Package Insert 
1.  The following statement appears at the end of section 4; subsection “When to  
    use Bydureon”: 

   
   This information is important for patients who are switching from Byetta to 

Bydureon by informing them to avoid concomitant use of  the two drug products.  
In its current location, it may not be read or either  overlooked.  We request that 
you relocate this information to appear at the beginning of section 4 rather than 
the end of this section to provide greater prominence to this information.   
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      2.   In Section 6, bullet 2, the storage time that the kit can be kept out of the  
  refrigerator is inconsistent with the information provided in section 16.2  
  (Storage and Handling) of the Prescribing Information (7 days vs. 4  
  weeks). Ensure the storage time in the Patient Package Insert is consistent  
  with the storage time in the Prescribing Information. 

    C.  Medication Guide 
 The following statement appears at the end of section 5; subsection “When to use 

Bydureon”: 

  
This information is important for the patient to avoid concomitant use of Byetta and 
Bydureon.  Thus, it is more appropriate under section 1.  We request that you 
relocate this information to section 1 “What is the most important information I 
should know about Bydureon?”   

     D.    Patient Instructions for Use 
  Connecting the Parts 

                  In step 2c, if there is audible or tactile feedback when the vial is pressed into the     
orange connector, indicate what the sound is or what the tactile feedback is (e.g., 
Press the top of the vial firmly into the orange connector until it clicks or until it 
snaps on). 

4.2 COMMENTS TO THE APPLICANT 
       A.  All Container Labels and Carton Labeling (trade and professional sample) 

1. We note the proprietary name is presented in all capital letters (i.e. 
BYDUREON) which decreases readability.  Revise the proprietary name 
to appear in title case (i.e. Bydureon).  Words set in upper and lower case, 
form recognizable shapes, making them easier to read than the rectangular 
shape that is formed by words set in all capital letters. 

2. Ensure the presentation of the established name is at least half the size of    
the proprietary name in accordance to 21 CFR 201.10(g)(2), which    
requires that the established name shall be printed in letters that are    
at least half as large and a prominence commensurate to the proprietary      
name, taking into consideration all pertinent factors, including      
typography, layout, contrast and other printing features. 
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 B.  Container (2 mg vial) Labels (Trade and Professional Sample) 

      1.   Relocate the ‘Rx only’ and ‘Sterile’ statements from the principal display 
 panel to the lower right hand side of the label.  As currently presented, 
 the placement of the ‘Rx only’ and ‘Sterile’ statements next to the route 
 of administration statement distracts from the important information 
 ‘Subcutaneous use only’.   

       2.  Increase the prominence of ‘Subcutaneous use only’ by bolding the       
  statement.  As currently presented, this information is embedded in other        
  information on the label.  We had identified two medication error   
 cases in which the patients administered Exetanide intramuscularly  
 and intravenously instead of subcutaneously.  Therefore, the clear   
 presentation of ‘Subcutaneous use only’ statement may reduce the risk  
 of medication errors associated with the wrong route of administration. 

       3. If space permits, include the ‘Once-weekly’ statement to the area above 
 the proprietary name, similar to the presentation on the carton and lid 
 labeling.  Currently, the ‘Once-weekly’ statement does not appear on the 
 vial labels.  We had eleven medication error cases of wrong frequency of 
 administration with another Exenatide formulation.  Since your proposed 
 product will also introduce a new frequency of administration in to the 
 market place, this issue becomes even more important for patients who 
 will be switching from the twice daily Byetta to the once-weekly 
 Bydureon.  Patients may not recognize that the new product, Bydureon has 
 to be administered once weekly instead of twice daily.  Therefore, the 
 prominent presentation of this statement on all labels and labeling may 
 reduce the risk of mediation errors associated with the wrong frequency of 
 administration. 

      C.  Carton Labeling (trade and sample) 

1.  Increase the prominence of the route of administration statement on the 
principal display panel by increasing the font size and bolding it.  As 
currently presented, the statement ‘Subcutaneous use only’ lacks 
prominence. 

2.  Revise the color of the strength statement (i.e. 2 mg/vial) to appear in a 
color that provides more contrast with the white background.  As 
currently presented the color  against the white background lacks 
contrast and is difficult to read.  We recommend you use the same font 
color to represent the product strength that you use for the other labels 
and labeling (i.e. black or green).    

       D.  Single-dose Kit Lid Label (trade and sample) 

1.  Increase the prominence of ‘Once-weekly’ statement on the single-dose kit 
lid label.  However, ensure this statement does not compete with 
prominence with the proprietary name. 
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Page 2-Request for Clinical Inspections 
 
II.   Protocol/Site Identification 
 
Include the Protocol Title or Protocol Number for all protocols to be audited. Complete the 
following table. 
Please choose 2 or 3 clinical sites for inspection from the list below: 
 

Site # (Name,Address, 
Phone number, email, 

fax#) 

Protocol 
ID 

Number of Subjects 
(Randomized) Indication 

Dario Altamirano 
AGA Clinical Trial 
900 W. 49 St, Suite 224 
Hialeah, FL 33012 USA 

BCB108 22 High enroller and high 
protocol violations 

Ernesto Fuentes 
Elite Research Institute 
15705 NW 13 Ave 
Miami, FL 33169 USA 

BCB108 17 High enroller and high 
protocol violations 

Anna Chang 
John Muiur Physician 
Network Clinical Research 
Center 
2700 Grant St, Suite 200 
Concord, CA 94520 USA 

BCB108 10 High enroller and high 
protocol violations 

Douglas Denham 
DGD Research, Inc. 
803 Castroville Rd 
San Antonio, TX 78237 
USA 

BCB108 14 High enroller and high 
protocol violations 

 
 
 
III. Site Selection/Rationale 
 
Summarize the reason for requesting DSI consult and then complete the checklist that follows your 
rationale for site selection. Medical Officers may choose to consider the following in providing 
their summary for site selection.  
 
Rationale for DSI Audits 
 
  A specific safety concern at a particular site based on review of AEs, SAEs, deaths, or 

discontinuations 
 A specific efficacy concern based on review of site specific efficacy data 
 Specific concern for scientific misconduct at one or more particular sites based on review of 

financial disclosures, protocol violations, study discontinuations, safety and efficacy results 
 

See*** at end of consult template for DSI’s thoughts on things to consider in your decision 
making process   
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Sites were selected on the bases of high enrollment and protocol violations. OSI review will consult 
the OSI CI database to determine the actual sites to be inspected from the above list. 
 
 
Domestic Inspections:  
 
Reasons for inspections (please check all that apply): 
 
       x   Enrollment of large numbers of study subjects 
           High treatment responders (specify): 
     x     Significant primary efficacy results pertinent to decision-making  
          There is a serious issue to resolve, e.g., suspicion of fraud, scientific misconduct, 

significant human subject protection violations or adverse event profiles. 
          Other (specify): 
 
International Inspections: 
 
Reasons for inspections (please check all that apply): 
 
          There are insufficient domestic data 
           Only foreign data are submitted to support an application  
          Domestic and foreign data show conflicting results pertinent to decision-making  
          There is a serious issue to resolve, e.g., suspicion of fraud, scientific misconduct, or 

significant human subject protection violations. 
                  Other (specify) (Examples include: Enrollment of large numbers of study subjects and 

site specific protocol violations.  This would be the first approval of this new drug and 
most of the limited experience with this drug has been at foreign sites, it would be 
desirable to include one foreign site in the DSI inspections to verify the quality of 
conduct of the study). 

 
Five or More Inspection Sites (delete this if it does not apply): 
We have requested these sites for inspection (international and/or domestic) because of the 
following reasons: state reason(s) and prioritize sites.   
 
Note: International inspection requests or requests for five or more inspections require 
sign-off by the OND Division Director and forwarding through the Director, DSI. 
 
IV. Tables of Specific Data to be Verified (if applicable) 
 
If you have specific data that needs to be verified, please provide a table for data verification, if 
applicable. 
 
Should you require any additional information, please contact Pooja Dharia at 301-796-5332 or 
Valerie Pratt at 301-796-1050. 
 
Concurrence: (as needed) 
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 ____________________ Medical Team Leader 
 ____________________ Medical Reviewer 
 ____________________ Division Director (for foreign inspection requests or requests for 5 

or more sites only) 
 
 
 
 
***Things to consider in decision to submit request for DSI Audit 
 Evaluate site specific efficacy. Note the sites with the greatest efficacy compared to active or 

placebo comparator. Are these sites driving the results?  
 Determine the sites with the largest number of subjects. Is the efficacy being driven by these 

sites? 
 Evaluate the financial disclosures. Do sites with investigators holding financial interest in the 

sponsor’s company show superior efficacy compared to other sites?  
 Are there concerns that the data may be fraudulent or inconsistent? 

 Efficacy looks too good to be true, based on knowledge of drug based on previous 
clinical studies and/or mechanism of action 

 Expected commonly reported AEs are not reported in the NDA 
 Evaluate the protocol violations. Are there a significant number of protocol violations reported 

at one or more particular sites? Are the types of protocol violations suspicious for clinical trial 
misconduct? 

 Is this a new molecular entity or original biological product? 
 Is the data gathered solely from foreign sites? 
 Were the NDA studies conducted under an IND? 
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Sandostatin LAR; and Vivitrol. Dr. Bruno further noted that a literature review showed that 
there was no indication that PLG or its degration products cause systemic toxicity, 
reproductive or developmental effects, genotoxicity or carcinogenicity at clinically relevant 
doses.  

• Review of the documentation in DAARTS shows that the sponsor was issued a complete 
response letter on March 12, 2010.  Prior to the re-submission of a response by the sponsor 
on April 22, 2010, the FDA was made aware of a QT study (tQT) that took place between 
April and July 2008 as required by Health Canada. The FDA had not been informed of the 
study results or concerns raised by Health Canada. The sponsor was requested to submit the 
study results to FDA.  Subsequent to the review of the study, in a letter dated October 18, 
2010, DMEP sent the sponsor another complete response letter requesting the sponsor 
conduct an additional study to examine the safety of the drug and to also provide the results 
of another recently completed study. The sponsor disputed this complete response letter.  In 
a letter dated May 11, 2011, the FDA informed the sponsor that their request for formal 
dispute resolution was denied. 

  
The allegations made by the complainant were primarily related to the safety of the investigational 
drug product.  Based on the review division’s assessment by Dr. Bruno as discussed above, the 
allegations do not appear to raise any significant good clinical practice (GCP) concerns.   
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Interdisciplinary Review Team for QT Studies Consultation: 
Protocol Synopsis Review 

IND IND 67092 & NDA 22200 

Generic Name Exenatide (Bydureon) 

Sponsor Amylin Pharmaceuticals 

Indication Treatment of Patients with type 2 diabetes 
mellitus 

Dosage Form Subcutaneous injection 

Drug Class Glucagon like peptide-1 agonist 

Therapeutic Dose 2 mg once weekly (Bydureon: exenatide 
LAR) 

Duration of Therapeutic Use Chronic 

Maximum Tolerated Dose Not identified 

Application Submission Date October 29, 2010 

Review Classification Priority 

Date Consult Received November 8, 2010 

Clinical Division DMEP 

1 SUMMARY 

1.1 QT Interdisciplinary Review Team Comments 
The following comments should be conveyed to the Sponsor: 

1. The supratherapeutic target of 500 pg/mL is expected to cover the steady state 
exposures possible with exenatide once weekly formulation in patients with moderate 
renal impairment. However, according to the proposed design, the PK samples would 
be collected over a relatively constant target concentration of 300 and 500 pg/mL.  
Thus, the average increase in concentration is only 1.7 fold which may not be 
adequate to characterize exposure-response relationship. We recommend sponsor to 
have additional sampling points early in the infusion cycle (between start of the 
infusion until 300 pg/mL target is reached) to obtain wide range of exposures and 
corresponding ECGs. 

2. The sponsor proposes to collect multiple (N=11) PK and ECG sample points over 12 
h once a target steady state concentration reaches and stabilizes at approximately 300 
and 500 pg/mL. Eleven sampling time points over a period of 12 h at relatively 
constant concentrations may not be needed. Rather, as stated above, we recommend 
sponsor to collect PK and ECG at lower concentrations for adequate characterization 
of exposure response relationship.  
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3. We have concerns about your plan to replace subjects who withdraw from the study.  
Subject replacement will violate the randomization principle.  Efforts should be made 
to enroll and retain the subjects for the entire study period.  If the reasons for 
withdrawal are related to the treatment, then replacing subjects could bias the results.  
In addition, having to adjust enrollment due to withdrawals during the trial may pose 
logistical problems and may affect the integrity of the trial.  You might need to 
consider enrolling more subjects based on the anticipated dropout rate if possible. 

4. When using moxifloxacin as the positive control, we want to see that (1) the baseline 
corrected mean difference of moxifloxacin and placebo on QTc should be greater 
than 5 ms as evidenced by the largest lower bound of the two-sided 90% CI for the 
∆∆QTc > 5 ms and (2) QTc profile of moxifloxacin over time is adequately 
demonstrated (time-course of ∆∆QTc follows expected moxifloxacin concentration- 
time course). To perform this task (1), you will benefit by examining only a few time 
points where the maximum moxifloxacin effect will occur. For instance, a few time 
points near Tmax (between 1 hr to 4 hr after dose). We agree with your plan to adjust 
multiple endpoints for moxifloxacin. 

5. Categorical analyses should summarize the number of subjects as well as the number 
of observations with QTc intervals > 450 ms, > 480 ms, and > 500 ms and change 
from baseline in QTc > 30 ms and > 60 ms. 

6. In most cases, a linear mixed effects modeling approach may be used to quantify the 
relationship between plasma concentrations (of the parent drug and/or metabolite(s)) 
and ∆∆QTc (time-matched drug-placebo difference in QTc interval, baseline-
adjusted). Based upon this relationship, the predicted population average ∆∆QTc and 
its corresponding upper 95% 1-sided confidence interval bound may be computed at 
appropriate concentrations, e.g., the mean maximum plasma concentrations under 
therapeutic and supratherapeutic doses or other concentrations of interest. In addition 
to the above analysis, there may be merit in considering alternate dependent variables 
such as QTc or ∆QTc (baseline-adjusted) to derive the ∆∆QTc endpoint. 

We encourage the exploration of the adequacy of the model fit to the assumption of 
linearity and the impact on quantifying the concentration response relationship. 
Therefore, diagnostic evaluation is expected as part of the application of the method 
recommended here. Additional exploratory analyses (via graphical displays and/or 
model fitting) include accounting for a delayed effect and the justification for the 
choice of pharmacodynamic model (linear versus nonlinear). 

7. We recommend that you incorporate the following elements into your assessment of 
the ECGs recorded during this study: 

a. Pre-specify the lead for interval measurements 

b. Baseline and on-treatment ECGs should be based on the same lead 

8. We are also interested in the effects of exenatide on other ECG intervals and changes 
in waveform morphology. Please submit PR and QRS interval data with the study 
report and descriptive waveform morphology changes. 

9. When you submit your ‘thorough QT study’ report, please include the following 
items: 
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a. Copies of the study report(s) for any other clinical studies of the effect of 
product administration on the QT interval that have been performed  

b. Electronic copy of the study report 

c. Electronic or hard copy of the clinical protocol 

d. Electronic or hard copy of the Investigator’s Brochure 

e. Annotated CRF 

f. A data definition file which describes the contents of the electronic data sets 

g. Electronic data sets as SAS.xpt transport files (in CDISC SDTM format – if 
possible) and all the SAS codes used for the primary statistical and exposure-
response analyses 

h. Please make sure that the ECG raw data set includes at least the following: 
subject ID, treatment, period, ECG date, ECG time (up to second), nominal 
day, nominal time, replicate number, heart rate HR, intervals QT, RR, PR, 
QRS and QTc (any corrected QT as points in your report, e.g. QTcB, QTcF, 
QTcI, etc., if there is a specifically calculated adjusting/slope factor, please 
also include the adjusting/slope factor for QTcI, QTcN, etc.), Lead, and ECG 
ID (link to waveform files if applicable) 

i. Data set whose QT/QTc values are the average of the above replicates at each 
nominal time point 

j. Narrative summaries and case report forms for any 

i. Deaths 

ii. Serious adverse events 

iii. Episodes of ventricular tachycardia or fibrillation 

iv. Episodes of syncope 

v. Episodes of seizure 

vi. Adverse events resulting in the subject discontinuing from the study 

k. ECG waveforms to the ECG warehouse (www.ecgwarehouse.com) 

l. A completed Highlights of Clinical Pharmacology Table 

10. Advancing in this field – and possibly reducing the burden of conducting QT studies 
– depends critically upon obtaining the most comprehensive understanding of existing 
data. Please consider making your data, at least placebo and positive control data, 
available for further research purposes; see, for examples, the Data Request Letter at 
www.cardiac-safety.org/library . 

2 BACKGROUND 
Please refer to QT-IRT review dated August 16, 2010 under IND 57725 / NDA 21773 / 
NDA 22200 / NDA 21929. 
The sponsor (Amylin Pharmaceuticals) developed two exenatide formulations. Byetta, 
which was approved in 2004, is the trade name for the immediate-release formulation 
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with twice daily dosing. Bydureon is the trade name for the extended-release formulation 
with once weekly dosing and is currently under NDA review. A thorough QT study 
(H8O-EW-GWCI) was conducted by using single therapeutic dose (i.e., 10 µg) of Byetta. 
This was reviewed by the QT-IRT and we concluded that this study was adequate to 
exclude small effects on the QT interval for Byetta. However, No definitive conclusion 
for the effect of Bydureon on QTc interval could be drawn based on the TQT study 
(H8O-EW-GWCI) since higher exposures expected with Bydureon were not covered in 
this study and exenatide appeared to increase QTc interval in a concentration-dependent 
manner. The division has issued a complete response letter to the sponsor dated October 
18, 2010, advising them to conduct another TQT study with exenatide that would 
evaluate these higher exposures and the sponsor has submitted a protocol for the same. 

2.1 Clinical Pharmacology 
Appendix 5.1 summarizes the key features of exenatide’s (once weekly formulation) 
clinical pharmacology. 

3 THOROUGH QT STUDY SYNOPSIS 

3.1 Title 
A randomized, three-period, placebo- and positive-controlled, double-blind, crossover 
study to assess the electrophysiological effects of exenatide given as a continuous 
intravenous infusion at concentrations observed in subjects with renal impairment and 
supratherapeutic concentrations on the 12-lead electrocardiogram QT interval in healthy 
subjects 

3.2 Protocol Number 
BCB 112 

3.3 Study Objectives 

3.3.1 Primary 
To determine, in healthy subjects, that exenatide given as a continuous intravenous 
infusion (to achieve exenatide concentrations observed at steady-state in subjects with 
renal impairment and supratherapeutic exenatide concentrations) does not differ from 
placebo in the mean change from pre-dose in 12-lead electrocardiogram (ECG) corrected 
QT (QTc) interval measurements (such that the upper bound of the one-sided 95% 
confidence interval [CI] between exenatide and placebo (exenatide-placebo) is <10 ms). 

3.3.2 Secondary 
• To evaluate the relationship between plasma exenatide concentrations and 

QT/QTc intervals at concentrations observed in subjects with renal impairment 
and supratherapeutic concentrations. 

• To explore the influence of potential physiological covariates such as plasma 
glucose, serum insulin, and potassium on the QTc interval. 

Reference ID: 2866866



 5

• To evaluate the safety and tolerability of exenatide given as continuous 
intravenous infusion over approximately 2 days. 

3.4 Study Description 

3.4.1 Design 
• This study is a Phase 3, randomized, three-period, placebo- and positive-

controlled crossover study conducted at a single clinical study site. 

• This study will employ a double-blind infusion design in order to avoid the 
potential for bias in study assessments. 

• This study is comprised of an approximately 15-day ECG assessment period that 
includes 3 treatment periods (see table below). 

• At least 60 subjects will be randomly assigned across 6 treatment sequences in a 
1:1:1:1:1:1 ratio. Subjects who do not complete the entire data collection period 
for each of the 3 treatment periods may be replaced. 
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Source: Pages 3 & 4 from sponsor’s protocol synopsis 

3.4.2 Treatment Regimens 

3.4.2.1 Treatment Arms 
Three treatment arms are being evaluated in the current study: 

• Stepped intravenous infusion of exenatide to deliver gradually increasing 
concentrations to achieve steady state concentrations of 300 pg/mL (Day 1) and 
500 pg/mL (Day 2). 

• Stepped intravenous infusion of placebo infused at the same rate as of exenatide. 

• Moxifloxacin (400-mg tablet, single oral dose) will be provided on the days of 
positive control assessments. 

3.4.2.2 Instructions with Regard to Meals 
Exenatide will be administered by intravenous infusion and thus effect of food is not 
applicable. 

3.4.2.3 Sponsor’s Justification for Dose 
“Steady-state plasma exenatide concentrations from 300 subjects receiving 2 mg 
exenatide once weekly  (QW) treatment across 3 clinical trials (Studies 2993LAR-105, 
BCB106, and BCB108) were pooled and the resulting geometric mean exenatide 
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concentration at steady state (Css overall) was calculated (252 pg/mL). Steady-state 
exenatide exposure by renal function (normal [creatinine clearance (CrCl,) >80 mL/min], 
mild impairment [50 mL/min < CrCl ≤80 mL/min], moderate impairment [30 mL/min < 
CrCl ≤50 mL/min], or severe impairment [CrCl≤30 mL/min]) was also examined. Plasma 
exenatide concentrations increased with decreasing renal function, with a geometric mean 
average exposure (Css avg) of 336 pg/mL in subjects with moderate renal impairment, 
compared to a Css avg of 206 pg/mL in subjects with normal renal function. Only 2 
subjects were identified with severe renal impairment (Css of 606 pg/mL and 722 
pg/mL). Based on these results, 2 primary target concentrations were selected to evaluate 
a relevant range of exenatide concentrations on QTc prolongation. A therapeutic target 
concentration of 300 pg/mL was selected to approximate the range of exenatide exposure 
seen in subjects with mild to moderate renal impairment. At the target median Css value 
of 300 pg/ml, 95% of the subjects will achieve a range of exposures between 161-525 
pg/mL, and 75% of the subjects will achieve exposures between 242-387 pg/mL. 

“The supratherapeutic concentration of 500 pg/mL was selected to reflect concentrations 
that are significantly higher than that observed in subjects with moderate renal 
impairment. This upper target was selected to strike a balance between achieving the 
highest concentrations that could be observed with exenatide QW use and acute 
tolerability issues that could confound the ability to accurately collect and analyze ECG 
data. It is estimated that with a target median Css value of 500 pg/ml, 95% of subjects 
will achieve a range of exposures between 265-873 pg/mL. In addition, 75% of subjects 
would achieve exposures between 401-641 pg/mL. The upper end of this range is 
significantly higher than what is typically observed in patients with moderate renal 
impairment receiving 2 mg exenatide QW. These plasma concentrations, especially in 
healthy volunteers, would be expected to cause GI intolerability in some subjects, thus 
making even higher doses impractical, and subject to potential IRB ethical concerns. In 
addition, high concentrations of exenatide in healthy volunteers may drive glucose down 
more than would be expected in patients with diabetes, resulting in a robust counter-
regulatory response, further confounding the ability to interpret the QT analysis.” 

(Source: Sponsor’s draft-protocol-sum-bcb112, Page 5) 
Reviewer’s Comment: Sponsor uses Css_ave (average concentration at steady state) 
observed in the phase 3 trials to support their proposed target concentration range. 
However, mean degree of fluctuation (calculated as [Css_max-Css_min]/Css_ave) for exenatide  
once weekly formulation at steady state over a dosing interval from week 29 to 30 
indicates that, relative to the average weekly concentrations, the difference between 
minimum and maximum concentrations is 78%. It was seen that the Css_max was 1.4-fold 
the Css_ave.  Maximum average concentration at steady state observed in patients with 
moderate renal impairment was 336 pg/mL.  Considering a 1.4-fold increase in steady 
state Cmax, the maximum mean concentration possible in moderate renal impaired 
patients would be 482 pg/mL which should be covered by supratherapeutic concentration 
target of 500 pg/ml proposed by the sponsor.  
However, since the PK samples would be collected at a relatively constant target 
concentration of 300 and 500 pg/mL, the average increase in concentration within a 
patient is only 1.7-fold which may not be adequate to characterize exposure-response 
relationship. We recommend sponsor to have additional sampling points early in the 
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infusion cycle (between start of the infusion until 300 pg/mL target is reached) to obtain 
wide range of exposures and corresponding ECGs. Furthermore the number of PK and 
ECG sampling time points proposed at 300 or 500 pg/mL can be reduced (see 3.6.2). 

3.4.3 Controls 
The study will utilize both negative (placebo) and positive (moxifloxacin) controls. 

3.4.4 Blinding 
There is no plan to blind administration of moxifloxacin. 

3.5 Study Subjects 
The study will enroll approximately 70 healthy males or females, 18 to 65 years of age, 
with a normal 12-lead ECG and BMI between 25 and 35 kg/m2.  

3.6 Study Assessments 
A table of study assessments is presented in Appendix 5.2. 

3.6.1 QT Measurement 
Continuous 12-lead ECGs will be collected using a 12-lead digital holter recorder. Just 
prior to collection of the serial ECG measurements, subjects will be asked to lie supine 
for 10 minutes prior to and 5 minutes after each specified recording period while lying 
awake but completely still in a quiet room. Serial ECGs will be extracted at times 
specified in the study plan with four 12-lead H-12 holter ECGs extracted at each time 
point.  
The ECGs will subsequently be electronically transmitted to the centralized ECG vendor 
as designated by Amylin. The cardiologist responsible for over-reading the ECGs will be 
blinded to all study treatments/sequences. If more than one cardiologist performs over-
reads, the same cardiologist will over-read all ECGs for a given subject. 
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4 DATA ANALYSIS PLAN 

4.1 Statistics 

4.1.1 Sample Size 
Approximately 70 subjects will be enrolled to ensure at least 60 subjects (10 subjects per 
sequence) complete all 3 periods of the treatment. Subjects who do not complete the 
entire data collection period for each of the 3 treatment periods may be replaced. 

4.1.2 Baseline 
The pre-dose baseline QTc values on Day 1 for each treatment will be used for the 
analysis. 

4.1.3 Primary Analysis 

4.1.3.1 Primary Endpoint 
The choice of the best QTc correction method as the primary endpoint for this study will 
be selected based on the ability of each method to remove the influence of heart rate on 
QT. 

4.1.3.2 Statistical Analysis 
The change from pre-dose to each QT assessment in each treatment period (∆QTc) will 
be calculated. A mixed-effects model will be employed with the change in QTc interval 
from the pre-dose measurement (∆QTc) as the dependent variable, and with treatment, 
time, period, sequence, and time-by-treatment interaction as fixed effects. The random 
effects in the model will include the subject effect, the subject by treatment interaction, 
and subject-by-time interaction. If the fixed effects for period and/or sequence should 
prove to be non-significant (that is, if p>0.1), these effects may be removed from the 
model. An assumption of constant variance at each time point within each treatment will 
be made in this model. The conclusions from the mixed-effect model based on a constant 
variance assumption will be compared to the conclusions from a similar mixed-effect 
model with an unstructured covariance matrix. The mean difference in time matched 
∆QTc between the exenatide and placebo (∆∆QTc) and associated two-sided 90% CI will 
be computed when plasma exenatide concentration reached approximately 300 pg/mL at t 
= 12h, 13h, 14h, 15h, 16h, 17h, 18h, 19h, 20h, 21h, 22h, and 23h, and 500 pg/mL at t = 
36h, 37h, 38h, 39h, 40h, 41h, 42h, 43h, 44h, 45h, 46h, and 47h. If the upper bound of the 
two-sided 90% CI (equivalent to the upper bound of a one-sided 95% CI) for the largest 
time-matched mean difference between exenatide and placebo is less than 10 ms, then a 
“negative thorough QT/QTc study” will be concluded. A “positive thorough QT/QTc 
study” will be concluded otherwise. 
 
To establish assay sensitivity in the trial, moxifloxacin’s effect on QTc interval will be 
compared to that of placebo using the same approach employed in the primary analysis. 
The time-matched mean difference and p-values will be computed at time points 
coinciding with the 300 pg/mL and 500 pg/mL plasma exenatide concentrations. Assay 
sensitivity will be established if the time-matched mean difference between moxifloxacin 

Reference ID: 2866866
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and placebo is significantly different from 0 at a two-sided 0.05 significance level at one 
or more time points. To adjust for multiplicity arising in the assay sensitivity analysis, a 
resampling-based multiple test will be carried out.  This test will account for the 
correlation among the test statistics associated with the moxifloxacin-placebo 
comparisons at the post-dose time points. 
 
Reviewer’s comments: When using moxifloxacin as the positive control, we want to see 
that (1) the baseline corrected mean difference of moxifloxacin and placebo on QTc 
should be greater than 5 ms as evidenced by the largest lower bound of the two-sided 
90% CI for the ∆∆QTc > 5 ms and (2) QTc profile of moxifloxacin over time is 
adequately demonstrated (time-course of ∆∆QTc follows expected moxifloxacin 
concentration- time course). To perform task (1), you will benefit by examining only a 
few time points where the maximum moxifloxacin effect will occur. For instance, a few 
time points near Tmax (between 1 hr to 4 hr after dose). We agree with your plan to adjust 
multiple endpoints for moxifloxacin. 
 

4.1.4 Categorical Analysis 
The sponsor has not provided any categorical analysis plan. 

4.2 Clinical Pharmacology 

4.2.1 Pharmacokinetics 
Concentrations of exenatide over 12 h will be assessed after target concentration of 300 
and 500 pg/mL is reached.  No formal pharmacokinetic data analysis will be performed. 

Reviewer’s Comment: Acceptable. 

4.2.2 Exposure-Response Analysis 
“The relationship of QTcI with plasma exenatide concentrations will be assessed using 
analysis of covariance. To quantify the relationship, a mixed-effects analysis of 
covariance model will be constructed with ∆∆QTcI as the dependent variable, the time-
matched exenatide plasma concentration as a covariate, and subject as a random effect. In 
addition, simultaneous population pharmacokinetic/pharmacodynamic (PK/PD) modeling 
approaches may be explored to quantify the influence of exenatide exposure on QTc 
prolongation. As secondary support for assay sensitivity, the Sponsor may also quantify 
the PK-QT/QTc relationship of moxifloxacin within the study.” 
 
(Source: Sponsor’s draft-protocol-sum-bcb112, Page 9) 
Reviewer’s Comment: Acceptable. Please refer to our standard comments (comment 6 in 
section 1.1) for details. 

Reference ID: 2866866
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5 APPENDICES 

5.1 Highlights of Clinical Pharmacology 
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FOOD AND DRUG ADMINISTRATION 
Center for Drug Evaluation and Research 
Division of Drug Marketing, Advertising, and Communications (DDMAC) 

 
****Pre-decisional Agency Information**** 

    

Memorandum 
 
 
Date:  August 24, 2010   
  
To:  John Bishai – Regulatory Project Manager 
  Division of Metabolism and Endocrinology Products (DMEP) 
 
From:  Samuel M. Skariah, Regulatory Review Officer, DDMAC 
  Kendra Jones, Regulatory Review Officer, DDMAC 
 
CC:  Lisa Hubbard, Professional Group Leader, DDMAC 
  Shefali Doshi, Acting Group Leader, DDMAC 
 
Subject: NDA 022200 Bydureon (exenatide extended-release for injectable 

suspension) 
 
 DDMAC labeling comments for Bydureon 
 
   
DDMAC has reviewed the proposed prescribing information (PI) and MedGuide 
for Bydureon (exenatide extended-release for injectable suspension) submitted 
for consult on August 11, 2010 and offers the following comments. 
 
The version of the proposed PI and MedGuide used in this review were accessed 
from the eRoom on August 19, 2010. 
 
General Comment 
 
DDMAC’s comments are provided directly on the marked up version of this 
document, attached below. 
 
Thank you for the opportunity to comment on these proposed materials. 
If you have any questions on the PI, please contact Samuel Skariah at 
301.796.2774 or Sam.Skariah@fda.hhs.gov. 
 
If you have any questions on the PPI, please contact Kendra Jones at 
301.796.3917 or Kendra.Jones@fda.hhs.gov. 
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Interdisciplinary Review Team for QT Studies Consultation:  
Thorough QT Study Review 

IND or NDA IND 57725 / NDA 21773 / NDA 22200 / NDA 
21929 

Brand Name Byetta; Bydureon 

Generic Name Exenatide 

Sponsor Amylin pharmaceuticals 

Indication Treatment of patients with type 2 diabetes mellitus 

Dosage Form Subcutaneous injection 

Drug Class Glucagon like Peptide-1 agonist 

Therapeutic Dosing Regimen 10 µg bid (Byetta: exenatide bid);  
2 mg once weekly (Bydureon: exenatide LAR) 

Duration of Therapeutic Use Chronic 

Maximum Tolerated Dose Not identified 

Submission Number and Date SDN 425 / SDN 001 / SDN 002 / May 13, 2010 

Review Division DMEP / HFD 510 

1 SUMMARY 

1.1 OVERALL SUMMARY OF FINDINGS 
The sponsor developed two exenatide formulations. Byetta, which was approved in 2004, 
is the trade name for the immediate-release formulation with twice daily dosing. 
Bydureon is the trade name for the extended-release formulation with once weekly 
dosing and is currently under NDA review. The thorough QT study was conducted by 
using single therapeutic dose (i.e., 10 µg) of Byetta and our findings are summarized as  
follows.  

 

• The thorough QT (TQT) study results can only be applied for Byetta. No 
significant QT prolongation effect was detected in this TQT study. The largest 
upper bound of the 2-sided 90% confidence interval (CI) for the mean difference 
between exenatide 10 µg and placebo was below 10 ms, the threshold for 
regulatory concern as described in ICH E14 guidance.  The largest lower bound of 
the two-sided 90% CI for the placebo-adjusted, baseline-corrected QTcF 
(∆∆QTcF) for moxifloxacin was greater than 5 ms, and the moxifloxacin profile 
over time is adequately demonstrated in Figure 4, indicating that assay sensitivity 
was established. Therapeutic dose of Byetta is adequate to represent the high 
clinical exposure scenario.  Repeated twice daily dosing yields no substantial 
systemic accumulation of exenatide (half-life of approximately 2 hours after SC 
administration). No drug-drug interactions have been observed that would 
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significantly increase exposure. Exenatide exposure in patients with mild to 
moderate renal impairment is similar to that of patients with normal renal 
function. Byetta is contraindicated in patients with severe renal impairment or 
end-stage renal disease. 

• No definitive conclusion for the effect of Bydureon on QTc interval can be drawn 
based on the TQT study for the following two reasons.  

o The mean maximum concentration (Cmax) of exenatide observed in the 
TQT study is 208 pg/mL, which is half the steady state concentration 
following the therapeutic dose of Bydureon. In addition, following 
treatment with Bydureon, the clinical exposure of exenatide in patients 
with moderate renal impairment is expected to be 50-60% higher 
compared to that in patients with normal renal function.  

o Bydureon may potentially cause QTc prolongation. The current TQT 
study indicated that exenatide appears to increase QTc interval in a 
concentration-dependant manner (P = 0.003).  The projected upper bound 
of 90% CI for QTc interval following steady state Cmax of exenatide using 
Bydureon may exceed 10 ms, given the caveat that the model predictions 
are mainly based on extrapolation.  

 

In this randomized, placebo-controlled, double-dummy, double-blinded, three-period 
crossover study, 62 healthy subjects received exenatide 10 µg,  placebo, and a single oral 
dose of moxifloxacin 400 mg. Overall summary of findings is presented in Table 1. 

Table 1:  The Point Estimates and the 90% CIs Corresponding to the Largest Upper 
Bounds for Exenatide 10 µg and the Largest Lower Bound for Moxifloxacin (FDA 

Analysis) 
Treatment Time (hour) ∆∆QTcF (ms) 90% CI (ms) 

Exenatide 10 µg 2 5.7 (3.7, 7.8) 
Moxifloxacin 400 mg* 3 14.0 (12.0, 15.9) 

* Multiple endpoint adjustment was not applied. The largest lower bound after Bonferroni adjustment for 3 
timepoints is 11.4 ms. 

   

1.2 QT INTERDISCIPLINARY REVIEW TEAM’S COMMENTS 
• With the updated pharmacokinetic data, another TQT study to characterize QTc 

and other ECG interval changes following the treatment with Bydureon may be 
considered as part of the PMR. Given the long half-life and delayed second peak 
for Bydureon, the TQT study may be conducted using Byetta. A higher than the 
maximum therapeutic dose of Byetta may be necessary to cover the steady state 
maximum concentration following the treatment with Bydureon and high clinical 
exposure scenario. If high dose of Byetta is infeasible in healthy subjects due to 
safety and tolerability concerns, the TQT study may be conducted in patients. 
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• There was a mean increase in the PR interval from 1-3 hours post-treatment with 
exenatide 10 µg with the largest upper bound of the 90% CI being 9.5 ms. This 
finding may not be clinically significant for Byetta, but effects at higher 
exposures seen with Bydureon are unclear.  PR prolongation may be a significant 
issue in patients with underlying conduction disorders, elderly, patients with sick-
sinus syndrome or concomitant medications that prolong the PR interval (e.g. 
verapamil). Prolongation of the PR interval is associated with increased risks of 
AF and pacemaker implantation1. 

• HR was increased from baseline for 1-4 hours post-dosing. The maximum 
placebo-adjusted HR increase was 10.2 at hour 2 post-dose. It is known that an 
increase in HR could increase myocardial oxygen demand. The implications of an 
increase of this magnitude in patients with unstable congestive heart failure or 
ischemia are unclear.  

 

 

2 PROPOSED LABEL 
The sponsor did not propose any label language. We have the following label 
recommendations which are suggestions only. We defer the final labeling decisions to the 
review division. 
 

2.1 QT-IRT PROPOSED LABEL FOR BYETTA 
The following label recommendation is for Byetta only.  
Section 12 (Clinical Pharmacology): 

The effect of exenatide 10 µg SC on QTc interval was evaluated in a randomized, 
placebo-, and active-controlled (moxifloxacin 400 mg) crossover thorough QTc study in 
62 healthy subjects. In the study with demonstrated ability to detect small effects, the 
upper bound of the 90% confidence interval for the largest placebo-adjusted, baseline-
corrected QTc based on Federica correction (QTcF) was below 10 ms, the threshold for 
regulatory concern.  

2.2 QT-IRT PROPOSED LABEL FOR BYDUREON 
The following label recommendation is for Bydureon only since exposures were not 
covered in this TQT study..  
Section 5 (Warnings and Precautions): 

Bydureon may potentially cause QTc prolongation.  Avoid Bydureon in patient with 
congential long QT syndrome. ECG monitoring is recommended if therapy is initiated in 
patients with congestive heart failure, moderate to severe renal impairment, 
bradyarrhythmias, drugs known to prolong the QTc interval including Class Ia and III 
                                                 
1 Long-term Outcomes in Individuals With Prolonged PR Interval or First-Degree Atrioventricular Block 
JAMA. 2009;301(24):2571-2577 
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antiarrhythmics and electrolyte abnormalities. Correct hypokalemia or hypomagnesemia 
prior to initiating Bydureon and monitor these electrolytes periodically during therapy.  

 

3 BACKGROUND 
Exenatide was approved in 2004 prior to FDA requirement for TQT of all NMEs. The 
QT-IRT was consulted for the once weekly extended-release preparation (Bydureon or 
exenatide LAR) and based on review of clinical trial data/experience and available 
pharmacokinetic information comparing exenatide LAR to exenatide bid (Byetta), it was 
determined that this NDA (22200) would not need a TQT study to support approval. 
 
In June 2010 DMEP received a telephone communication from Health Canada regarding 
TQT study H80-EW-GWCI which was not conducted under a US IND and hence the 
results were not submitted to the FDA. Health Canada concluded that exenatide prolongs 
the QT and PR intervals and increases the heart rate. The conclusion on the QTcP effect 
was based on the fact that the mean effect was over 5 ms [maximum increase of 6.34 
(90% CI 4.12, 8.56) ms at 2 hours post-dosing; the mean placebo- and baseline-adjusted 
change at the individual-specific Cmax was 7.68 (90% CI 6.03, 9.32) ms]. The Division 
advised the sponsor to submit the results of the TQT study along with clinical trial and 
post-marketing data for exenatide and exenatide LAR using the following Standardized 
MedDRA Queries (SMQs) version 12.1: arrhythmia related investigations, signs, and 
symptoms; cardiac arrhythmia terms (including bradyarrhythmias and tachyarrhythmias). 
The QT-IRT has now been consulted to review the report. 
 

3.1 PRODUCT INFORMATION 
Exenatide, an incretin mimetic, was approved in April 2005 by the United States Food 
and Drug Administration (US FDA) and in November 2006 by the European 
Commission under the trade name BYETTA® (exenatide injection). BYETTA is 
approved as adjunctive therapy for subjects with type 2 diabetes mellitus who are taking 
metformin, a sulfonylurea (SU), or a combination of metformin and an SU but have not 
achieved adequate glycemic control. In the United States, BYETTA is also indicated as a 
monotherapy or as adjunctive treatment for subjects with type 2 diabetes who are taking a 
thiazolidinedione (TZD) or a combination of metformin and a TZD but have not achieved 
adequate glycemic control. 
 
Exenatide once weekly (exenatide LAR) is currently under clinical investigation and 
FDA review as an extended-release formulation that consists of exenatide-containing 
polymeric microspheres for suspension in an aqueous diluent. 
 

3.2 PRECLINICAL INFORMATION 
Source eCTD module 1.11.2, Sponsor’s response to FDA information request dated 
5/13/10 
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“Amylin conducted an extensive nonclinical toxicology assessment for exenatide. 
The results of the nonclinical safety studies revealed no adverse effects of exenatide 
on the cardiovascular system, including blood pressure and the potential for QTc 
prolongation. Exenatide had no effect on hERG-mediated potassium current in 
vitro (IND 57,725, Serial 0284, Section 4.2.1.3, REST05118), and no adverse 
effects were observed on arterial blood pressure or ECG parameters, including 
QT/QTc intervals, in a cardiovascular telemetry study in monkeys (NDA 021-773, 
Serial 0000, Section 4.2.1.3.2, REST98100R1). Finally, repeat-dose toxicity studies 
showed no adverse effects on the cardiovascular system in mice (histopathology), 
rats (histopathology) and monkeys (ECGs including QT/QTc, histopathology) 
following administration of various formulations of exenatide for up to 2 years in 
rodents and up to 9 months in monkeys (NDA 021-773, Serial 0000, Sections 
2.6.2.3.1 [Effects on the Cardiovascular System] and 2.6.4.2 [Cardiovascular 
System]; NDA 022-200, Serial 0006, Sections 2.6.6.3 [Repeated Dose Toxicology 
Studies], and 2.6.6.5 [Carcinogenicity], and IND 107,815, Serial 0000, Section 
2.6.6.3.2 [Repeated Dose Toxicology Studies in Monkeys]).” 

3.3 PREVIOUS CLINICAL EXPERIENCE 
Source eCTD module 1.11.2, Sponsor’s response to FDA information request dated 
5/13/10 
The clinical trial data was already reviewed in our consult dated December 17, 2009. We 
concluded that there were no large effects on the QT interval with the exenatide 
formulations based on the following 

• In study 2993LAR-105, replicate 12-lead ECGs were obtained at baseline, at 
Week 14, once steady-state plasma concentrations were achieved, and at Week 
30. No individual subject post-baseline QTcF measurements ≥450 ms. The mean 
change from baseline QTcF was < 5ms. 

• In a meta-analysis of studies 2993-112, 2993-113 and 2993-115, there were no 
apparent QTc-prolonging effects of exenatide immediate release. No subjects had 
change from baseline >60 ms. The mean change from baseline QTcF at week 30 
on treatment were similar to placebo. There was no apparent relationship between 
exenatide concentrations and change in QTcF intervals. 

 
Results of Requested Analysis of Cardiac Arrythmia- and Conduction-Related 
Adverse Events 
The sponsor reports that the incidence of arrhythmia and conduction-related adverse 
events in controlled studies in the BYETTA development program was similar in 
BYETTA (1.5%) and comparator (placebo/insulin; 1.4%) subjects. In comparator-
controlled studies of the exenatide once once weekly development program, the incidence 
of events was similarly low in exenatide once weekly (1.5%), BYETTA (1.1%), 
sitagliptin (1.2%), pioglitazone (1.2%), and insulin (0.4%) subjects (no events observed 
in placebo-controlled exenatide once weekly studies). No pattern or clustering of events 
was observed with BYETTA or exenatideonce weekly treatment. 



 

 6

 

 

               
         

         
                 

      
 

     

                
                        

                   
   

                  
                 

                   
                 

             
  

                
           

 
                
                     

              
                  

                  
               

   
           
              

     
 

       

           
 

                
                 

                   

                   

                    
                

 
            

 
                 
                 
                   

                
                

               

 
                                        
     
          
           
           

          

            
         

         
                      

    
 

  
     

    
            

                         
                 

  
   

               

  

                   
                

               
                
                

 
                 
                



 

 7

 

 
 
Reviewer’s Comments: The health Canada reviewer raised concerns about isolated 
reports of sudden cardiac death (reported under SMQ for TdP/QT prolongation) and 
cardiac arrest being observed in the exenatide arms and atrial fibrillation. Since the 
incidence of these events was very low, we do not believe any conclusions can be drawn 
from the data.  
 
Spontaneous reports of cardiac arrhythmia and potential conduction-related events 
in Byetta post-marketing data 
The Lilly Safety System (LSS) database was searched for all spontaneous reports 
regarding BYETTA, from product launch in 2005 through 31 March 2010, using the 
requested Standardized MedDRA Queries. Cumulatively, the sponsor reports that there 
have been 1341 cases (8806 events) that met the criteria for the requested queries. The 
sponsor concludes that review of these events and ongoing surveillance indicates no 
association between BYETTA and cardiac arrhythmias or conduction-related events. 
Reviewer’s Comment: We defer to the division/ input from OSE regarding the post-
marketing data. 

3.4 CLINICAL PHARMACOLOGY 
Appendix 6.1 summarizes the key features of exenatide clinical pharmacology. 

4 SPONSOR’S SUBMISSION 

4.1 OVERVIEW 
The QT-IRT reviewed the meta-analysis results for the same drug prior to conducting this 
study under NDA22200. The sponsor submitted the study report H8O-EW-GWCI for the 
study drug, including electronic datasets and waveforms to the ECG warehouse. 
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4.2 TQT STUDY 

4.2.1 Title 
A Placebo- and Positive-Controlled Study of the Electrophysiological Effects of a Single 
10 µg Dose of Exenatide on the 12-Lead Electrocardiogram QT Interval in Healthy 
Subjects 

4.2.2 Protocol Number 
H8O-EW-GWCI 

4.2.3 Study Dates 
23 April 2008 -- 18 February 2009 

4.2.4 Objectives 
The primary objective was: 

• To determine, in healthy subjects, that a single 10 µg dose of exenatide does not 
differ from placebo in the mean change from predose in 12-lead ECG QTc 
interval (QT interval corrected for heart rate) measurements (such that the upper 
bound of the one-sided 95% confidence interval [CI] is <10 ms). 

 
The secondary objectives were: 

• To evaluate the relationship between plasma exenatide concentrations and QTc 
interval in healthy subjects. 

• To explore the influence of potential physiological covariates such as plasma 
insulin, plasma glucose, and potassium on QTc interval in healthy subjects. 

 

4.2.5 Study Description 

4.2.5.1 Design 
This was a randomized, placebo-controlled, double-dummy, double-blinded, three-period 
crossover study conducted in healthy male and female subjects. 

4.2.5.2 Controls 
The sponsor used both placebo and positive (moxifloxacin) controls. 

4.2.5.3 Blinding 
All treatment arms including moxifloxacin were administered blinded using a double 
dummy approach.   

4.2.6 Treatment Regimen 

4.2.6.1 Treatment Arms 
In Part A, all subjects received SC doses of 10 µg exenatide once daily over 3 days. In 
Part B, subjects were randomly assigned to one of six treatment sequences, and received 
the following single dose treatments over three treatment periods: SC exenatide (10 µg) 
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and oral placebo; oral moxifloxicin (400 mg) plus SC placebo; and SC placebo plus oral 
placebo. The following table illustrates the treatment sequences used in this study. 

 

4.2.6.2 Sponsor’s Justification for Doses 
“The tolerability profile of exenatide also prevented the use of supratherapeutic (>10 µg) 
doses. A 10 µg dose was considered the maximally tolerated dose; hence, this dose of 
exenatide was used to assess QT effects in this study. Furthermore, as exenatide is a 
peptide that is passively cleared by renal mechanisms, it does not exhibit drug-drug 
interaction potential that would clinically result in supratherapeutic concentrations.” 
 
Reviewer’s Comment:  The studied 10-µg Byetta dose is reasonable for testing Byetta. 
The tolerability profile of exenatide prevented the use of supratherapeutic (>10-µg) 
doses. The 10-µg BID dose was considered the maximally tolerated dose of Byetta. 
Previous study suggested that repeated BID administration would not result in 
substantial systemic accumulation of exenatide (half-life of approximately 2 hours after 
SC administration). No interactions have been observed that would significantly increase 
exposure. The primary route of elimination was via glomerular filtration. Current Byetta 
label indicates that in subjects with mild to moderate renal impairment (creatinine 
clearance 30 to 80 mL/min), exenatide exposure was similar to that of subjects with 
normal renal function. In subjects with end-stage renal disease receiving dialysis, mean 
exenatide epxorue increases by 3-fold compared to that of subjects with normal renal 
function. However, Byetta is contraindicated in patients with severe renal impairment or 
end-stage renal disease. Therefore, the studied dose is reasonable for Byetta. 

However, the exenatide Cmax administered with the 10-µg Byetta dose is 208 pg/mL, 
which is half the geometric mean of steady-state Cmax_ss of 433 pg/mL of the 2-mg once 
weekly (QW) Bydureon therapeutic dose. Moreover, the clinical exposure of exenatide in 
patients with moderate renal impairment is expected to be 50-60% higher compared to 
that in patients with normal renal function. Therefore, the exenatide exposure in the 
current submitted TQT study is not able to cover the expected high clinical exposure 
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scenario administered with the 2 mg QW Bydureon at steady state (especially in patients 
with moderate renal impairment). 

4.2.6.3 Instructions with Regard to Meals 
“Subjects fasted overnight prior to receiving treatment on ECG assessment days and 
continued fasting following treatment administration until lunch.” 
 
Reviewer’s Comment: Acceptable.  Exenatide is administered subcutaneously.  

4.2.6.4 ECG and PK Assessments 
EEGs and blood samples were collected at -15 minutes (predose), and at 1, 2, 3, 4, 5.5, 
and 10 hours post-dose for determination of plasma exenatide concentrations. 
 
Reviewer’s Comment: The ECG/PK sampling schedule is adequate to cover the Tmax (~2 
hours) and PK profile of exenatide. However, the ECG/PK sampling schedule is 
insufficient to cover the potential delayed effect up to 24 hours post-dose. 
 

4.2.6.5 Baseline 
Pre-dose QTc within day was used as baseline.  

4.2.7 ECG Collection 
Source: protocol amendment-March 28, 2008 
“Twelve-lead ECGs will be obtained according to the Study Schedule (Protocol 
Attachment GWCI.1) and will be assessed for two separate purposes: QT measurement 
and safety assessment. 
Electrocardiograms will be interpreted by a qualified physician (the investigator or 
qualified designee) at the site as soon after the time of ECG collection as possible, and 
ideally while the subject is still present, for immediate subject management and to 
determine whether the subject meets entry criteria. If a clinically significant increase in 
the QTc interval from baseline is present, then the investigator should assess if the 
subject can continue in the study. 
All ECGs will subsequently be transmitted electronically to the centralized ECG vendor 
designated by Lilly. The centralized ECG vendor’s cardiologist will then complete the 
ECG overread. The central ECG vendor’s overread will be used for data analysis and 
report writing purposes.” 

4.2.8 Sponsor’s Results 

4.2.8.1 Study Subjects 
Seventy subjects entered Part A of the study and received at least one dose of exenatide. 
Sixty-two subjects entered and completed Part B of the study. Eight subjects were 
withdrawn during Part A, and no subjects were withdrawn during Part B. Seven subjects 
were withdrawn due to adverse events (mainly nausea and vomiting), and 1 subject 
withdrew his consent. 
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4.2.8.2  Statistical Analyses 

4.2.8.2.1 Primary Analysis 
The following table presents the results of the statistical comparison of the mean changes 
from pre-dose in QTc intervals (∆QTc) between exenatide and placebo. These analyses 
were performed assuming a constant variance at each time point within each treatment. 

For the primary QT correction, QTcF, the upper limit of the two-sided 90% CI 
(equivalent to one-sided 95% CI) for the mean difference between exenatide and placebo 
was less than 10 ms at all time points, and thus, within the limits sets for clinical 
relevance in regulatory guidelines. The largest upper bound was 8.0 ms.   
The secondary QT corrections, QTcP (population-specified correction), QTcI, and model 
based QTc, support the primary analysis, with the upper limit of the two-sided 90% CI 
for the mean difference between exenatide and placebo being less than 10 ms at all time 
points. 

The analysis was repeated using an unstructured covariance matrix (appended in Section 
11.2). The results from these analyses were similar to those from the original analyses 
and confirm the assumption of constant variance in the primary analysis was valid. 

 
Reviewer’s Comments: Our independent analysis is summarized in section 5.2. 
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4.2.8.2.2 Assay Sensitivity 
The mean ∆QTcF was greater following moxifloxacin administration compared to 
placebo at all time points (LS mean difference ranged from 9.3 to 14.1 ms) with the 
largest lower bound to be 11.43 ms. This confirms that the study was able to detect 
clinically relevant changes in QTcF if they existed. In addition, the mean change from 
baseline in QTcP, QTcI, and model based QTc were statistically greater for moxifloxacin 
compared to placebo at all time points. The detail is in following table: 

 
Reviewer’s Comments: Our independent analysis is summarized in section 5.2. 

4.2.8.2.3 Categorical Analysis 
No subject had a QTc interval >450 ms following the administration of 10 µg exenatide. 
A few individual subjects showed QTc values >450 ms following administration of 
placebo and moxifloxacin, although none of these subjects had QTc values >480 ms. 

No subject showed an increase from pre-dose in QTc interval of >30 ms following 
administration of 10 µg exenatide or placebo. A few individual subjects showed increases 
in QTc interval >30 ms following administration of moxifloxacin, but none of these 
increases was >60 ms. 
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4.2.8.3 Safety Analysis 
There were no deaths or serious adverse events in the study. No subject discontinued due 
to AEs in Part B of the study. 

4.2.8.4 Clinical Pharmacology 

4.2.8.4.1 Pharmacokinetic Analysis 
Mean concentrations of exenatide from 57 subjects are shown in Figure 1. Mean PK 
parameters are shown Table 2. 

 

Figure 1: Mean Concentration-Time Profiles of 10 ug Exenatide 

 
(Source: Sponsor’s Clinical Study Report, Figure GWCI.7.1. on Page 22) 
 

Table 2:  Summary of Plasma Pharmacokinetic Parameters for Exenatide 

 

 
(Source: Sponsor’s Clinical Study Report, Table GWCI.7.1. on Page 22) 
 

Reviewer’s Comments:  The sampling schedule appears adequate to characterize the 
time course of exenatide.  
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4.2.8.4.2 Exposure-Response Analysis 
The concentration-QT model results showing the relationships between the placebo 
adjusted change from baseline in QTcF and exenatide concentrations are shown in Figure 
2. The model suggested a significantly positive but relatively flat slope.  

 

Figure 2: Placebo Adjusted Changes (ms) from Baseline in QTcF versus the Exenatide 
Concentrations 

 
(Source: Sponsor’s Clinical Study Report, Figure GWCI.7.4. on Page 30) 

 

Reviewer’s Analysis:  The reviewer performed independent analysis (See section 5.3).  
Consistent with the sponsor’s results, the slope of the concentration-response 
relationship is significantly greater than 0, but relatively flat. 

5 REVIEWERS’ ASSESSMENT 

5.1 EVALUATION OF THE QT/RR CORRECTION METHOD 
The QT-RR interval relationship is presented in Figure 3 together with the Fridericia 
(QTcF), population-specified correction (QTcP) and individual correction (QTcI). 
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Figure 3: QT, QTcB, QTcF, and QTcI vs. RR (Each Subject’s 
Data Points are Connected with a Line) 
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5.2 STATISTICAL ASSESSMENTS 

5.2.1 QTc Analysis 

5.2.1.1 The Primary Analysis for Exenatide  
The statistical reviewer used mixed model to analyze the ∆QTcF effect.  The model 
includes time point, sequence, and period as fixed effects and subject as a random effect.  
Baseline values are also included in the model as a covariate.  The analysis results are 
listed in the following tables. 

(b) (4)

(b) (4)
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Table 14: Categorical Analysis for Observations QRS >110 ms under Treatment 

ID Baseli
ne 1 hr 2 hr 3 hr 4 hr 5.5 hr 10 hr 

6 112 116 116 114 116 114 110 

8 122 118 118 122 124 122 122 

10 116 116 116 116 118 118 118 

17 110 114 110 112 112 114  

18 110 116 110 114 114 114 118 

21 108   110  114 112 

22 120 122 124 122 122 124 122 

27 110 112 112 110 112 112 112 

29 108      110 

31 108      110 

51 110  110 110  110  

57 104     112  

59 106 110    110 116 

66 110 110  112  112 110 

70 104 110   112  116 

 

5.3 CLINICAL PHARMACOLOGY ASSESSMENTS 
The mean exenatide concentration-time profile is illustrated in Figure 1. Exenatide 
appears to be associated with an average increase of heart rate for about 10 bpm (Figure 
6) as compared to placebo group.  

The relationship between ∆∆QTcF and exenatide concentrations is visualized in Figure 5. 
The linear regression analysis suggested a significantly positive slope of the exposure-
response relationship (slope: 0.023 with p-value: 0.0003). At the mean Cmax of 208 
pg/mL with the 10 µg Byetta, the predicted ∆∆QTcF (90% PI) is 4.92 (2.64, 7.20), which 
is below the clinical threshold per ICH E-14, 10 ms. However, the predicted values (90% 
PI) of ∆∆QTcF are 9.58 (5.63, 13.53) and 14.07 (8.16, 19.99) at the geometric mean of 
steady-state Cmax_ss of 433 pg/mL with the 2 mg QW Bydureon and the clinical exposure 
Cmax_ss of 650 pg/mL in patients with moderate renal impairment (assuming 50% increase 
in Cmax_ss) respectively.  

These results seem to suggest a potential effect of exenatide on QT prolongation. 
However, prediction (especially at 650 pg/mL) from the linear regression model should 
be taken with caution due to extrapolation. 
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5.4 CLINICAL ASSESSMENTS 

5.4.1 Safety assessments 
None of the events identified to be of clinical importance per the ICH E 14 guidelines i.e. 
syncope, seizure, significant ventricular arrhythmias or sudden cardiac death occurred in 
this study. 

5.4.2 ECG assessments 
Waveforms from the ECG warehouse were reviewed.  The global emdian beat was used 
for analysis with 12 lead overlay. Less than 0.05% of ECGs were reported to have 
significant QT bias, according to the automated algorithm.  Overall ECG acquisition and 
interpretation in this study appears acceptable. 

5.4.3 PR, QRS Interval and HR effects 
There was a mean increase in the PR interval from 1-3 hours post-treatment with 
exenatide 10 µg with the largest upper bound of the 90% CI being 9.5 ms. However this 
finding may not be clinically significant because most subject with post-treatment PR 
over 200 ms had an elevated PR interval at baseline. The maximum increase in PR 
interval compared to baseline was < 15%. 

There were no clinically relevant effects on the QRS interval. No subject with a post-
treatment QRS of over 110 ms had more than a 5% change from baseline.  

HR was increased from baseline for 1-4 hours post-dosing. The maximum placebo-
adjusted HR increase was 10.2 at hour 2 post-dose. 

 

5.4.4 MGPS data mining analysis 
We conducted an MGPS data mining analysis of AERS for AEs related to QT 
prolongation, conduction disorders and arrhythmias (including tachyarrhythmias). To 
capture events noted in the Health Canada report, EBGM value was set at “0”. It is to be 
noted that the signal score (EBGM value) was less than 2 for all PTs indicating incidence 
similar to background rate. However this data alone is not indicative of the absence of 
association and hence we defer to the division/OSE opinion in this regard. 



 

 26

 

            
          

        

 
   

        

        

      

 
 

   
 

        

   
    

 

        

       

     

     

       

     

       

     

       
 

        

   
    

 

       

        

       

      

     

     

      

   
    

 

       

       
 

 
      

 

   

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    



 

 27

 

 
 

      

         

          

           

       
     

         

       
    

 

           

       
     

         

           

          

  

   
     

 
            
       

    

     

            
 

     

     

   
 

    
    

   
   

     
     

 

   
  

     
   

 
 

   
 

    
 

   
 

     



 

 28

 

  

  

  

   

  

             
    

           
          

            
           

          
         

               
              

         
            

             
           

          
             
            

        
           

         
        

         
      

               
       

          
            

          
        

            
           

       
          

           
        

         
      

       
         

        
       

        
        

       
         

                 
 



 

 29

6 APPENDIX 

6.1 HIGHLIGHTS OF CLINICAL PHARMACOLOGY (EXENATIDE ONCE WEEKLY) 
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6.2 TABLE OF STUDY ASSESSMENTS 
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Mary Parks, MD, Director 

Division of Metabolism and Endocrinology Products 
(DMEP) 

 
Through: 

 
Mary Willy, PhD,  Deputy Director 
Division of Risk Management (DRISK) 
 
LaShawn Griffiths, MSHS-PH, BSN, RN, Acting Team 
Leader  
Division of Risk management (DRISK) 

 
From: 

 
Shawna Hutchins, MPH, BSN, RN 
Patient Labeling Reviewer 
Division of Risk Management (DRISK) 

Subject: DRISK Review of Patient Labeling (Medication Guide) and 
Patient Instructions for Use (PIFU) 

Drug Name(s):   BYDUREON (exenatide) extended-release For Injectable 
Suspension 

Application 
Type/Number:  NDA 22-200 

Applicant/sponsor: Amylin Pharmaceuticals Inc. 
OSE RCM #: 2009-1053 

 
 



1 INTRODUCTION 
This review is written in response to a request by the Division of Metabolism and 
Endocrinology Products (DMEP)  for the Division of Risk Management (DRISK) to 
review the Applicant’s proposed Medication Guide (MG) and Patient Instructions 
for Use (PIFU) for Bydureon (exenatide) extended-release for Injectable Suspension.  
Please let us know if DMEP would like a meeting to discuss this review or any of 
our changes prior to sending to the Applicant.  The proposed Communication Plan 
REMS is being reviewed by DRISK and will be provided to DMEP under separate 
cover. 

2 BACKGROUND 
On March 12, 2010, a Complete Response (CR) was issued to Amylin for Bydureon 
(exenatide) extended-release for injectable suspension citing Microbiology and 
REMS issues.  On April 22, 2010, the FDA received Amylin’s resubmission with an 
action goal date set for October 22, 2010.   

3 MATERIAL REVIEWED 
 Draft BYDUREON (exenatide) extended-release for injectable suspension 

Prescribing Information (PI) submitted April 22, 2010, revised by the Review 
Division throughout the current review cycle, and received by DRISK on July 27, 
2010. 

 Draft BYDUREON (exenatide) extended-release for injectable suspension 
Medication Guide (MG) submitted on April 22, 2010, revised by the review 
division throughout the review cycle, and received by DRISK on July 27, 2010.  

 Draft BYDUREON (exenatide) extended-release for injectable suspension Patient 
Instructions for Use (PIFU) submitted on April 22, 2010, and received by DRISK 
on July 27, 2010.  

4 RESULTS OF REVIEW 
In our review of the MG and the Patient Instructions for Use we have:  

 ensured to the extent possible that the MG for Bydureon is consistent with the 
MG for Victoza and Byetta 

 simplified wording and clarified concepts where possible 

• ensured that the MG is consistent with the PI 

• removed unnecessary or redundant information 

• ensured that the MG meets the Regulations as specified in 21 CFR 208.20 

• ensured that the MG meets the criteria as specified in FDA’s Guidance for 
Useful Written Consumer Medication Information (published July 2006) 

 
Our annotated MG is appended to this memo.  Any additional revisions to the PI 
should be reflected in the MG. 
 
Please let us know if you have any questions. 

68 Page(s) of Draft Labeling have been Withheld in Full as b4 (CCI/TS) immediately 
following this page
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Department of Health and Human Services 
Public Health Service 
Food and Drug Administration 
Center for Drug Evaluation and Research 
Office of Surveillance and Epidemiology 

Date: April 26, 2010  

 

To: 

Mary Parks, MD, Director 

Division of Metabolism and Endocrinology Products 
(DMEP) 

 

Through: 

 

Mary Willy, PhD, Deputy Director 

Division of Risk management (DRISK) 

 

LaShawn Griffiths, MSHS-PH, BSN, RN, Acting Team 
Leader  

Division of Risk management (DRISK) 

 

From: Shawna Hutchins, BSN, RN 

Patient Labeling Reviewer 

Division of Risk Management (DRISK) 

 

Kendra Worthy, Parm.D. 

Risk Management Analyst  

Division of Risk Management (DRISK) 

 

Subject: Memo to File re: Review of Medication Guide (MG) and 
Patient Instructions for Use (PIFU) 

Drug Name(s):   BYDUREON (exenatide) For Injectable Suspension 

Application 
Type/Number:  

NDA 22-200 

Applicant/sponsor: Amylin Pharmaceuticals Inc. 

OSE RCM #: 2009-1053 
 



  1

The Division of Metabolism and Endocrinology Products (DMEP) requested that the 
Division of Risk Management (DRISK) review the proposed patient labeling and Risk 
Evaluation Mitigation Strategy (REMS) for New Drug Application (NDA) 22-200 
submitted by Amylin Pharmaceuticals Inc. for BYDUREON (exenatide) For Injectable 
Suspension. 
 
Due to outstanding clinical, REMS, and labeling deficiencies, DMEP plans to issue a 
Complete Response (CR) letter.  DRISK defers review of the proposed REMS until the 
sponsor resubmits a complete response. 
 
Please send us a new consult request at that time. This memo serves to 
close-out the consult request for BYDUREON, NDA 22-200. 

Please let us know if you have any questions. 
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DEPARTMENT OF HEALTH AND HUMAN SERVICES  
 

 
 
 
 

 

 Food and Drug Administration 
Silver Spring  MD  20993 

 
 
IND 057725 ADVICE/INFORMATION REQUEST 
IND 067092 
 
Amylin Pharmaceuticals, Inc. 
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 Applications (INDs) submitted under section 
505(i) of the Federal Food, Drug, and Cosmetic Act for exenatide and exenatide long acting 
release (LAR).   
 
We also refer to your amendment dated April 9, 2010, submitted to IND 057725, containing an 
annual report that describes three clinical studies H8O-MC-GWAN entitled, An Open-Label 
Study Examining the Long-Term Safety of Exenatide Given Twice Daily to Subjects With Type 2 
Diabetes Mellitus, H8O-US-GWAY entitled, An Evaluation of the Metabolic Effects of 
Exenatide, Rosiglitazone, and Exenatide Plus Rosiglitazone in Subjects With Type 2 Diabetes 
Mellitus Treated with Metformin, and H8O-US-GWBM entitled, Effect on Weight Loss of 
Exenatide Versus Placebo in Subjects With Type 2 Diabetes Participating in a Lifestyle 
Modification Program, completed between the reporting period of October 1, 2008 – September 
30, 2009. 
 
We have the following comments and requests for additional information.  Please note that these 
requests are not clinical hold issues. However, written response to them is requested: 
 

1. We currently track all post-approval studies for new molecular entities.  Clinical 
trial GWCI, “A placebo and positive controlled study of the electrophysiological 
effects of a single 10 mcg dose of exenatide on the 12 lead electrocardiogram (ECG) 
QT interval in healthy subjects”, is of interest to us as Byetta (exenatide) was 
approved without a Thorough QT study.  According to clinicaltrials.gov, study 
GWCI has been completed.  Per the e-mail communications between Staci Ellis 
(Amylin) and Dr. Amy Egan (FDA) on April 15th, 2010, please submit the final 
GWCI study report and related datasets.  You may submit the other documents 
listed in the e-mail communication at your earliest convenience for our review. 

 
2. Please submit all clinical trial and post-marketing data for exenatide and exenatide 

LAR using the following Standardized MedDRA Queries (SMQs) version 12.1:  
arrhythmia related investigations, signs, and symptoms; cardiac arrhythmia terms 
(including bradyarrhythmias and tachyarrhythmias). 
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IND 067092 
Page 2 
 
 
 
We also refer to your amendments dated October 30, 2009 and April 6, 2010, submitted to IND 
067092, containing a draft protocol for Protocol BCB109 titled, “A Randomized, Placebo 
Controlled Clinical Trial to Evaluate Cardiovascular Outcomes after Treatment with Exenatide 
Once Weekly in Patients with Type 2 Diabetes Mellitus.”  
 
We have the following comments and requests for additional information.   
 

3. Provide a detailed description of the proposed interim analysis of the primary 
composite cardiovascular outcome. We have the following concerns: 

 
a. The Type I error for this endpoint should be controlled, using standard 

group sequential or alpha spending function statistical approaches that 
adjust Type I error for multiple analyses over time.  For group sequential 
approaches, the exact amount of information (events) that will be included in 
each analysis should be specified.  The version of the protocol in this 
submission (Draft V08 26OCT2009), only describes a review of data every six 
months or more frequently by the Data Safety and Monitoring Board 
(DSMB), with stopping guidelines to be detailed in the DSMB charter (sees 
part 9.11).  The DSMB charter is not included in this submission.  The 
protocol notes that the overall alpha of 0.05 will be preserved by limiting the 
number of interim superiority analyses, but does not describe the approach 
to be used to control Type I error. 

 
b. We would like to know whether or not the DSMB board will consider 

stopping the study early with a decision of non-inferiority.  If so, the interim 
analysis plan should allow for this possibility in pre-specifying the control of 
Type I error for the primary composite endpoint.  We note that the study is 
sized and powered for a superiority analysis of exenatide once weekly vs. 
placebo (see part 9.2).  This will be a larger study (based on 1592 composite 
cardiovascular events) than is needed for a non-inferiority analysis with a 
margin of 1.3 (approximately 611 events). 

 
4. Please provide a more detailed description of the statistical decision process to be 

used in evaluating the primary composite cardiovascular outcome and the 
secondary endpoints (see parts 9.6 and 9.7).  Describe how the superiority 
evaluation and the non-inferiority evaluation are incorporated into this decision 
process. 

 
5. Page 23 of the draft protocol states full details will be provided in a separate 

Statistical Analysis Plan (SAP).  We encourage you to submit this document for 
review and await our comments prior to commencing study BCB109.  In the future, 
we encourage you to submit the SAP with the protocol.  Please submit the CEC 
charter, endpoint definitions, and definitions for events of special interest prior to 
commencing CV study BCB109.  
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The July 2009 Endpoints and Standardized Data Collection for CV Outcomes 
Trials: Draft Recommendations and March 2010 Standardized Definitions for CV 
Outcomes Trials: Draft Recommendations are attached.  Please note that revised 
definitions will be posted on the CDISC website for 30 days of public comment. 
Additional recommendations may be forthcoming. 

 
6. We strongly recommend the CV trial assess adverse events of interest including the 

long-term effects of exenatide and exenatide LAR on potential biomarkers of 
medullary thyroid carcinoma (e.g., serum calcitonin) as well as the long-term effects 
on neoplasms (thyroid and pancreatic), serious hypoglycemia, pancreatitis, 
immunogenic potential, hypersensitivity, injection site reactions, neoplasms, and 
renal safety. 

 
7. BCB109 should include robust ECG and pharmacokinetic monitoring in a subset of 

subjects. 
 
In addition, we have the following responses to your questions. Your questions are repeated 
below and our responses follow in bold print. 
 

1. Does the agency agree with the overall design of the proposed CV outcomes trial, 
including study duration, number of patients, and definition of the primary endpoint (with 
possible adjustment as appropriate to include selected additional terms beyond CV 
related death, nonfatal MI, or nonfatal stroke), and that the data from this study will be 
sufficient to characterize the CV benefit/risk profile of exenatide? 

 
FDA Response: No, we do not agree with the overall design of CV study BCB109. 

 
You plan to randomize (1:1) subjects to exenatide once weekly (EQW) 2 mg or 
placebo.  We recommend the randomization be stratified by factors predictive of 
outcome (e.g. use of statins or other relevant background medications and history). 
 

2. Does the agency agree with the proposed approach to monitoring and reporting AEs, 
including but not expediating events that reflect study CV outcome endpoints, as 
described in the draft protocol? 

 
FDA Response: Yes, your plan to record expected events (defined in Appendix 1 
Clinical Events List) in the eCRF but not have them reported to the sponsor or 
regulatory agencies as expedited safety reports is acceptable as 1) these events will 
be reviewed (at least every six months) by the DSMB and 2) events of pancreatitis, 
thyroid carcinoma, and pancreatic cancer will be reported to the respective IND(s). 

 
3. Does the agency agree with the proposed approach, as highlighted in this letter and in the 

protocol, for monitoring for cases of pancreatitis, thyroid neoplasms, and pancreatic 
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cancer, including the approach to specific laboratory measurements (amylase/lipase and 
calcitonin)? 

 
FDA Response: Draft protocol BCB109 only includes serum calcitonin 
measurement at screening.  As visits are planned every six months, please also 
monitor calcitonin annually and at endpoint, as recommended on August 27, 2009. 
Although we recognize that, if exenatide LAR is approved, annual serum calcitonin 
measurements will not likely be recommended, the data gathered will help us better 
understand the medullary thyroid carcinoma safety issue.  Please refer subjects with 
elevated calcitonin measurements for follow up to determine the appropriateness of 
further evaluation and/or thyroid surgery. 
 
Please ensure that investigators are aware of the risk of pancreatitis and measure 
pancreatic enzymes when clinically indicated.  As recommended in prior 
communications: 
 

Please exclude subjects with a history of chronic or idiopathic acute pancreatitis 
from exenatide LAR studies, including BCB109.  Please interrupt treatment with 
study medication if pancreatitis is suspected.  Measure serum amylase and lipase 
in subjects with persistent (e.g. ≥3 days) nausea and/or vomiting with or without 
abdominal pain.  Initiate appropriate treatment and carefully monitor the 
patient until recovery, if pancreatitis is confirmed.  Study medication should not 
be restarted in patients diagnosed with pancreatitis. 

 
As sponsor of this IND, you are responsible for compliance with the Federal Food, Drug, and 
Cosmetic Act and the implementing regulations (Title 21 of the Code of Federal Regulations).  
Those responsibilities include (1) reporting any unexpected fatal or life-threatening adverse 
experience associated with use of the drug by telephone or fax no later than 7 calendar days after 
initial receipt of the information [21 CFR 312.32(c)(2)]; (2) reporting any adverse experience 
associated with use of the drug that is both serious and unexpected in writing no later than 
15 calendar days after initial receipt of the information [21 CFR 312.32(c)(1)]; and 
(3) submitting annual progress reports (21 CFR 312.33). 
 
If you have any questions, contact John Bishai, Ph.D., Regulatory Project Manager, at  
(301) 796-1311. 
 

Sincerely, 
 
{See appended electronic signature page} 
 
Mary Parks, M.D. 
Director 
Division of Metabolism and Endocrinology Products 
Office of Drug Evaluation II 
Center for Drug Evaluation and Research 







































































   

 
 
 

Endpoints and Standardized Data 
Collection for Cardiovascular 

Outcomes Trials:   
Draft Recommendations 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Division of Metabolism and Endocrinology Products 
 

Center for Drug Evaluation and Research (CDER) 
 

July 22, 2009 
Clinical/Medical 

 
 
 
 

Page 1 of 15 



  July 22, 2009 

Table of Contents 
 
 
APPENDIX 1.  Primary Endpoint:  General Recommendations for DMEP Cardiovascular 
Outcomes Trials ............................................................................................................................ 3 
APPENDIX 2.  Enrichment of the Study Population ................................................................ 4 
APPENDIX 3.  Endpoints of Interest that Require Adjudication............................................ 5 
APPENDIX 4.  Other Endpoints of Interest that Do Not Require Formal Adjudication...... 6 
APPENDIX 5.  Source Documents .............................................................................................. 7 
APPENDIX 6.  Information to be Submitted for the Cardiovascular Outcomes Trial ......... 8 
APPENDIX 7.  Data Sets to be Submitted with the Clinical Study Report ............................ 9 
APPENDIX 8.  Listings to be Submitted with the Clinical Study Report ............................. 10 
APPENDIX 9.  Standardised MedDRA Queries (SMQs) for DMEP Cardiovascular 
Outcomes Trials .......................................................................................................................... 11 
APPENDIX 10.  System Organ Classes, Lower Level Terms, and Preferred Terms for 
DMEP Cardiovascular Outcomes Trials .................................................................................. 12 
APPENDIX 11.  Standardised MedDRA Queries (SMQs), System Organ Classes, Lower 
Level Terms, and Preferred Terms for DMEP Obesity Trials............................................... 13 
APPENDIX 12.  Recommended Methods of Addressing Elevated CPKs at Routine Follow-
Up Appointments in DMEP Clinical Trials.............................................................................. 15 
 
 

Page 2 of 15 



  July 22, 2009 

APPENDIX 1.  Primary Endpoint:  General Recommendations for DMEP Cardiovascular 
Outcomes Trials 

 
 
Major Adverse Cardiovascular Events (MACE) 
1. Cardiovascular Death (CV Death) 
2. Nonfatal Myocardial Infarction (NFMI) 
3. Nonfatal Stroke 
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  July 22, 2009 

APPENDIX 2.  Enrichment of the Study Population 
 
 
Enrollment of study subjects with higher risk characteristics, including: 
 

• Duration of diabetes mellitus for at least 7 but preferably 10 years 
• Insulin requiring diabetes mellitus 
• Age ≥ 65 years of age 
• History of acute coronary syndrome > 2 months from index event 
• History of prior myocardial infarction  
• History of prior coronary artery bypass graft (CABG) surgery 
• History of prior percutaneous coronary intervention (PCI) 
• History of hypertension  
• History of hyperlipidemia 
• History of coronary artery disease  
• Family history of premature coronary artery disease  
• History of tobacco use  

o any use (# of years) 
 current use 
 prior use 

o never used 
• Peripheral vascular disease 
• History of carotid/vertebral artery disease 
• History of transient ischemic attack (TIA) or stroke 
• History of congestive heart failure 
• Renal insufficiency  

o glomerular filtration rate < 60 mL/min/1.73 m2 per MDRD or < 60 mL/min per 
Cockcroft-Gault equation 

o Urine Albumin to Urine Creatinine Ratio 
 microalbuminuria (30-300 mg Albumin/g Creatinine) 
 macroalbuminuria (> 300 mg Albumin/g Creatinine) 

• History of arrhythmia 
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APPENDIX 3.  Endpoints of Interest that Require Adjudication 

 
 

• Death 
o All Cause Mortality 
o Cardiovascular Death 
o Non-Cardiovascular Death 

 
• Acute Coronary Syndrome 

o Myocardial Infarction 
o Hospitalization for Unstable Angina 

 
• Cerebrovascular Events 

o Cerebrovascular Event (Stroke) 
 Ischemic (Non-hemorrhagic) 
 Hemorrhagic 
 Unknown 

o Transient Ischemic Attack 
 

• Coronary Revascularization Procedures 
o Coronary Artery Bypass Graft Surgery 
o Percutaneous Coronary Intervention 

 
• Hospitalization for Heart Failure 

 
• Stent Thrombosis (clinical adjudication) 

o Data needed 
 Name of device (Bare metal stent versus Drug eluting stent) as well as 

stent diameter and length  
 Coronary reference vessel diameter (RVD) and lesion length 
 Date of implantation 
 Date of stent thrombosis 
 Indication for index PCI [ACS (indicate STEMI, non-STEMI, or UAP), 

non-ACS] 
 Did patient have multivessel disease? 
 Did patient undergo multivessel (three-vessel disease) or left main 

treatment? 
 Left ventricular function 
 Overlapping stents 
 Bifurcation lesion stenting 
 Bypass graft (arterial or venous conduit) stenting 
 Presence or absence of renal disease based on glomerular filtration rate as 

determined by the Cockcroft-Gault Equation 
 Was patient on dual antiplatelet therapy (yes/no), and if not, date of aspirin 

or P2Y12 inhibitor discontinuation? 
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APPENDIX 4.  Other Endpoints of Interest that Do Not Require Formal Adjudication 

 
 

• Hospitalization for other CV causes 
o Pulmonary Embolus 
o Aortic Dissection 
o Ruptured Aortic Aneurysm 

 
• Carotid Artery Revascularization (surgical versus percutaneous) 

 
• Other Peripheral Vascular Revascularization (lower extremity, renal, mesenteric, iliac, 

subclavian, and aortic etc.) (surgical versus percutaneous) 
 

• Lower Extremity Amputation  
 

• Hospitalization for Cardiac Arrhythmia (specifically, atrial fibrillation, atrial flutter, 
ventricular tachycardia, ventricular fibrillation, torsade de pointes, second degree heart 
block type 2, third degree heart block, and symptomatic bradycardia requiring pacemaker 
placement) 
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APPENDIX 5.  Source Documents 

 
Check boxes should be created so that investigator reported adverse events will trigger Clinical 
Endpoints Committee (CEC) review.  Check boxes should also be created for CEC adjudication.  
Records should be obtained for all hospitalizations, and autopsies should be obtained for all 
deaths and submitted to the CEC for review.  Source documents are needed for events to include 
but not be limited to: 
 

1. Death 
a. Autopsy (if performed) 
b. Code summary (if available) 
c. Death/Hospital summary (if death occurred in-hospital) 

 
2. Myocardial Infarction/Hospitalization for Unstable Angina/Stent Thrombosis 

a. Admission History and Physical 
b. ECG tracings (prior to event, during event, and following event resolution) 
c. Cardiac biomarkers (all troponin/CK-MB results for hospitalization and prior 30 

days)  Record units, normal ranges, and myocardial necrosis and myocardial 
infarction reference limits) 

d. Other laboratory reports, if requested 
e. Procedure reports (Cardiac Catheterization, PCI, CABG) 
f. Other imaging reports (MRI, CTA, Echocardiogram, Nuclear Medicine) 
g. Discharge Summary 

 
3. Stroke or TIA 

a. Neurology Consult 
b. Imaging reports (MRI, CT, or other imaging reports including transthoracic and/or 

transesophageal echocardiograms) 
c. Discharge Summary 

 
4. Coronary Revascularization Procedures 

a. Procedure reports (Cardiac catheterization, PCI, CABG) 
b. Discharge Summary 

 
5. Hospitalization for Heart Failure 

a. Admission History and Physical 
b. ECG tracings  
c. Cardiac markers (troponin/CK-MB results) 
d. Other laboratory reports (e.g., BNP) 
e. Chest X-Ray report 
f. Discharge Summary 

 
6. Acute Pancreatitis 

a. Imaging reports 
b. Discharge Summary 
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APPENDIX 6.  Information to be Submitted for the Cardiovascular Outcomes Trial 

 
 
The sponsor should submit the following information for Division review prior to initiating their 
Cardiovascular Outcomes Trial: 
 
• Proposed protocol 
• Definitions for all protocol endpoints and events of special interest 
• Case Report Form 
• Clinical Endpoints Committee (CEC) Charter, including algorithms to be used for endpoint 

events 
• Statistical Analysis Plan (SAP) 
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APPENDIX 7.  Data Sets to be Submitted with the Clinical Study Report 

 
 
The Division requires that verbatim terms are included in the adverse events data sets submitted 
to the Agency. 
 
 
NOTE:  All raw data sets as well as derived data sets are to be submitted with the Clinical 
Study Report. 
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APPENDIX 8.  Listings to be Submitted with the Clinical Study Report 

 
 
All of the prospectively collected cardiovascular (CV) events described in Appendix 3 should be 
reviewed by the Clinical Events Committee (CEC), as discrepancies between investigator-
reported and adjudicated events may arise.  With the clinical study report, the sponsor should 
submit data sets for both the investigator-reported and CEC adjudicated cardiovascular events.  
Additionally, the sponsor should submit the following 5 listings: 
 

• All investigator-reported CV events 
• All CEC-adjudicated CV events 
• All investigator-reported CV events that were also adjudicated by the CEC to be events 
• All investigator-reported CV events that were not thought to be events by the CEC 

(“downgrades”) 
• All CEC-adjudicated CV events that were not considered to be events by the investigator 

(“upgrades”) 
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APPENDIX 9.  Standardised MedDRA Queries (SMQs) for DMEP Cardiovascular 
Outcomes Trials 
 
 
In addition to CEC adjudication of triggered events, we recommend searching the following 
standardised MedDRA queries (SMQs) for other possible cardiovascular events that may also 
require adjudication: 
 

1. Myocardial Infarction 
2. Ischaemic Heart Disease 
3. Cardiac Arrhythmias 
4. Cardiac Failure 
5. Embolic and Thrombotic Events 
6. Shock 
7. Torsade de pointes/QT prolongation 
8. Cerebrovascular Disorders 
9. Central Nervous System Haemorrhages and Cerebrovascular Accidents 
10. Vasculitis 
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APPENDIX 10.  System Organ Classes, Lower Level Terms, and Preferred Terms for 
DMEP Cardiovascular Outcomes Trials 

 
 
The Division also recommends searching the following system organ classes (SOCs), high level 
terms (HLT), lower level terms (LLTs), and preferred terms (PTs) for cardiovascular events that 
may also require adjudication: 
 
 

1. SOC:  Cardiac Disorders 
2. SOC:  General Disorders and Administration Site Conditions 
3. SOC:  Injury, Poisoning, and Procedural Complications 
4. SOC:  Investigations 
5. SOC:  Musculoskeletal and Connective Tissue Disorders 
6. SOC:  Nervous System Disorders 
7. SOC:  Respiratory, Thoracic, and Mediastinal Disorders 
8. SOC:  Surgical and Medical Procedures 
9. SOC:  Vascular Disorders 
10. LLT:  Cerebral Revascularization Synangiosis (search value:  revascularization) 
11. LLT: Coronary Revascularization (search value:  revascularization) 
12. LLT:  Peripheral Revascularization (search value:  revascularization) 
13. LLT:  Renal Revascularization (search value:  revascularization) 
14. LLT:  Transmyocardial Revascularization (search value:  revascularization) 
15. LLT:  Acute myocardial ischemia (search value:  myocardial ischemia) 
16. LLT:  ECG signs of myocardial ischemia (search value:  myocardial ischemia) 
17. LLT:  Myocardial ischemia (search value:  myocardial ischemia) 
18. LLT:  Myocardial ischemia recurrent (search value:  myocardial ischemia) 
19. LLT:  Silent myocardial ischemia (search value:  myocardial ischemia) 
20. PT:  Acute Myocardial Infarction (search value:  myocardial infarction) 
21. PT:  Myocardial Infarction (search value:  myocardial infarction) 
22. PT:  Post Procedural Myocardial Infarction (search value:  myocardial infarction) 
23. PT:  Silent Myocardial Infarction (search value:  myocardial infarction) 
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APPENDIX 11.  Standardised MedDRA Queries (SMQs), System Organ Classes, Lower 
Level Terms, and Preferred Terms for DMEP Obesity Trials 

 
 
In addition to CEC adjudication of triggered events, we recommend searching the following 
standardised MedDRA queries (SMQs) for other possible cardiovascular events that may also 
require adjudication: 
 
Standardised MedDRA Queries (SMQs) 

1. Myocardial Infarction 
2. Ischaemic Heart Disease 
3. Cardiac Arrhythmias 
4. Cardiac Failure 
5. Cardiomyopathy 
6. Embolic and Thrombotic Events 
7. Hypertension 
8. Pulmonary Hypertension 
9. Rhabdomyolysis/Myopathy 
10. Shock 
11. Torsade de pointes/QT prolongation 
12. Cerebrovascular Disorders 
13. Central Nervous System Haemorrhages and Cerebrovascular Accidents 
14. Vasculitis 

 
Furthermore, the Division also recommends searching the following system organ classes 
(SOCs), high level terms (HLT), lower level terms (LLTs), and preferred terms (PTs) for 
cardiovascular events that may also require adjudication: 
 

1. SOC:  Cardiac Disorders 
2. SOC:  General Disorders and Administration Site Conditions 
3. SOC:  Injury, Poisoning, and Procedural Complications 
4. SOC:  Investigations 
5. SOC:  Musculoskeletal and Connective Tissue Disorders 
6. SOC:  Nervous System Disorders 
7. SOC:  Respiratory, Thoracic, and Mediastinal Disorders 
8. SOC:  Surgical and Medical Procedures 
9. SOC:  Vascular Disorders 
10. HLT:  Cardiac valve disorders NEC 
11. HLT:  Pulmonary hypertensions 
12. LLT:  Cardiac valvulopathy 
13. LLT:  Cerebral Revascularization Synangiosis (search value:  revascularization) 
14. LLT: Coronary Revascularization (search value:  revascularization) 
15. LLT:  Peripheral Revascularization (search value:  revascularization) 
16. LLT:  Renal Revascularization (search value:  revascularization) 
17. LLT:  Transmyocardial Revascularization (search value:  revascularization) 
18. LLT:  Acute myocardial ischemia (search value:  myocardial ischemia) 

Page 13 of 15 



  July 22, 2009 

Page 14 of 15 

19. LLT:  ECG signs of myocardial ischemia (search value:  myocardial ischemia) 
20. LLT:  Myocardial ischemia (search value:  myocardial ischemia) 
21. LLT:  Myocardial ischemia recurrent (search value:  myocardial ischemia) 
22. LLT:  Silent myocardial ischemia (search value:  myocardial ischemia) 
23. PT:  Acute Myocardial Infarction (search value:  myocardial infarction) 
24. PT:  Myocardial Infarction (search value:  myocardial infarction) 
25. PT:  Post Procedural Myocardial Infarction (search value:  myocardial infarction) 
26. PT:  Silent Myocardial Infarction (search value:  myocardial infarction) 
27. PT:  Cardiac valve disease 
28. PT:  Pulmonary hypertension 
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APPENDIX 12.  Recommended Methods of Addressing Elevated CPKs at Routine Follow-
Up Appointments in DMEP Clinical Trials 

 
 
For creatine phosphokinase elevation of > 2X ULN, the investigator should clearly document (by 
use of a check-box) whether or not symptoms consistent with a cardiac etiology coincided with 
this elevation.  If coincident cardiac symptoms were reported, additional testing with 12-lead 
electrocardiograms and troponins should be considered. 
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Sponsor: Amylin Pharmaceuticals 
 
Background: 
Exenatide is a glucagon-like peptide-1 (GLP-1) receptor agonist that is currently 
marketed as Byetta for the treatment of type 2 diabetes mellitus.  Exenatide mimics 
several glucoregulatory actions of the endogenous incretin, GLP-1, including glucose-
dependent enhancement of insulin synthesis and secretion, inhibition of glucagon 
secretion, and slowing of gastric emptying.  Exenatide QW (Bydureon) is a sustained 
release formulation of exenatide that was developed by formulating exenatide with PLG 
microspheres (50:50 mix of poly(D,L-lactide-co-glycolide)), thereby allowing once 
weekly injections in the clinic rather than the twice daily injections required for Byetta.  
Amylin previously conducted a rat and mouse carcinogenicity study with immediate 
release exenatide to support the marketing approval of Byetta.  The results of these 
studies indicated a slight increase in benign thyroid c-cell adenomas at 250 µg/kg/d in 
female rats only.  The current study under review evaluated the carcinogenic potential of 
exenatide when formulated with PLG microspheres in rats with dosing every 2 weeks.  
The proposed clinical dosing is once weekly.  Amylin has submitted the data from all 
three carcinogenicity studies to characterize the carcinogenic potential of exenatide QW 
and to support the marketing application for Bydureon.   
 
GLP-1 receptor agonists as a class have shown a risk for the development of thyroid 
c-cell tumors in both rats and mice.  Based on the available information regarding the 
carcinogenic potential of GLP-1 receptor agonists, the data indicate that long-acting 
GLP-1 agonists or formulations that allow a steady state exposure to be reached (in 
contrast to immediate release exenatide) have a higher risk for inducing thyroid c-cell 
tumors with a lower clinical exposure margin.  This effect, at least in part, is thought to 
be due to the continuous exposure of c-cells to exenatide versus a pulsatile exposure 
observed with short-lived GLP-1 receptor agonists.  
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1 INTRODUCTION 
This review is written in response to a request from the Division of Metabolism and Endocrinology 
Products for evaluation of the labels and labeling of Bydureon to identify areas that could contribute to 
medication errors.  The Applicant submitted proposed container labels, carton and insert labeling, patient 
package insert labeling (PPI) and instructions for use for our review and comment. 

1.1 REGULATORY HISTORY 
Bydureon is a dual trade name request.  Exenatide injection is currently marketed as Byetta (NDA 
021773) by the same Applicant for the same indication for use, but with a different dosage form and 
frequency of administration.  The proposed proprietary name was found acceptable under separate review 
(OSE review 2009-2193). 

2 METHODS AND MATERIALS 
The Division of Medication Error Prevention and Analysis (DMEPA) used the principles of Human 
Factors and Failure Mode and Effects Analysis (FMEA) in our evaluation of the container labels, carton 
and insert labeling, patient package insert labeling, and instructions for use submitted November 3, 2009 
(see Appendices A through D).  Additionally, the Applicant submitted revised container labels containing 
a bar code via email on February 22, 2010 (see Appendix E).  

2.1 ADVERSE EVENT REPORTING SYSTEM 
Since exenatide is currently marketed, the Division of Medication Error Prevention and Analysis 
reviewed OSE review #2007-1413 (Byetta User Manual Labeling Revisions) which contains 
postmarketing data extrapolated from the FDA Adverse Events Reporting System (AERS) pertaining to 
exenatide. 

In OSE review #2007-1413 (Byetta User Manual Labeling Revisions), we reviewed postmarketing data 
from the FDA Adverse Events Reporting System (AERS) pertaining to exenatide.  The majority of 
medication errors with exenatide were associated administration errors of the drug product and the use of 
the multi-dose pen device.  The errors related to the lack of feedback from the pen device, device 
malfunction, and knowledge deficit about how to use the device.  Since Bydureon is not supplied as a 
multi-dose pen device, we do not anticipate the same type of medication errors as seen with Byetta.    

There were no reports of name confusion with Byetta or with the established name, exenatide. 

3 RECOMMENDATIONS 
Our evaluation noted areas where the presentation of information on the container labels, carton and insert 
labeling can be improved to minimize the potential for medication errors.  Additionally, the Division 
asked if the active ingredient vial and diluent need a bar code.  We confirmed with Compliance, the 
Federal Food, Drug, and Cosmetic Act (Chapter II, Section 201(g)(1)(D)), and with the CFR regulations 
(21 CFR 201.25), that both the active ingredient container label and diluent container label require 
distinct bar codes.  The review Division communicated this information to the Applicant and they 
submitted revised labels with bar codes for the active ingredient vial and diluent.   

We provide recommendations on the insert labeling, patient package insert labeling and the instructions 
for use in Section 3.1 Comments to the Division and DRISK for discussion during the review team’s label 
and labeling meetings.  Section 3.2 Comments to the Applicant contains our recommendations for the 
container labels and carton labeling.  We request the recommendations in Section 3.2 be communicated to 
the Applicant prior to approval.  
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Please copy the Division of Medication Error Prevention and Analysis on any communication to the 
Applicant with regard to this review.  If you have further questions or need clarifications on this review, 
please contact Margarita Tossa, OSE Project Manager, at 301-796-4053.    

3.1 COMMENTS TO THE DIVISION AND DRISK 
We request the Division consider all physician insert comments and DRISK to review and consider 
our recommendations for the patient package insert, the Medication Guide and the Instructions for 
Use as discussed in sections C, D, and E below. 

A.  General Comment for All Labels and Labeling  
Per email communication with the chemist, DMEPA was informed that the established name 
should be “exenatide for extended-release injectable suspension”.  We concur with CMC.  
Therefore, we request you revise the established name per CMC’s advice throughout the labels 
and labeling for consistency. 

B. Package Insert 
1. Indications and Usage Section 

 In section 1.2 “Important Limitations of Use”, the second sentence of the second paragraph, 
“Bydureon and Byetta both contain the same active ingredient, exenatide, and therefore 
should not be used together”, should appear as a separate paragraph on its own as it is an 
important statement that communicates avoiding concomitant use of Bydureon and Byetta.  
Therefore, we request you revise this section by making this statement the third paragraph of 
this section. 

2. Dosage and Administration Section 

 Section 2.1 “Recommended Dosing” subsection “Changing Weekly Dosing Schedule” may 
be confusing to the reader.  Include an example of how to change the dosing day of the week 
in a similar manner as the example given in the Medication Guide, item 5, subsection “When 
to use Bydureon” bullet 3.  By giving an example, it provides more clarity on how to change 
the day of the week.  It is important to indicate that it is okay to take 2 doses in the same 
week when changing the dosing day.  Revise accordingly. 

3. How Supplied/Storage and Handling Section  

 The description of the needles provided in the kit is vague.  Include the needle gauge and 
length in the description of the needles supplied with the kit. 

C. Patient Package Insert 
 1. The following statement appears at the end of section 4, subsection “When to use Bydureon”: 

   
 Relocate this information to appear at the beginning of section 4 rather than the end of this 

section to provide greater prominence to this information.  This information is important for 
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patients who are switching from Byetta to Bydureon by informing them to avoid concomitant 
use of the two drug products.  In its current location, it may not be read or either overlooked. 

2. In section 6, bullet 2, the storage time that the kit can be kept out of the refrigerator is 
inconsistent with the information in the section 16.2 (Storage and Handling) of the package 
insert (7 days vs. 4 weeks).  Ensure the storage time in the package insert is consistent with 
the storage time in the package insert. 

D. Medication Guide 
 The following statement appears at the end of section 5, subsection “When to use Bydureon”: 

  
Relocate this information to section 1 “What is the most important information I should know 
about Bydureon?”  This information is important for the patient to avoid concomitant use of 
Byetta and Bydureon.  Thus, it is more appropriate under section 1. 

E. Instructions for Use 
 1. Connecting the Parts 

  In step 2c, if there is audible or tactile feedback when the vial is pressed into the orange 
connector, indicate what the sound is or what the tactile feedback is (e.g., Press the top of the 
vial firmly into the orange connector until it clicks or until it snaps on). 

 2. Mixing the Medicine and Filling the Syringe 

  a. In the “Important” boxed statement:  DMEPA defers to DRISK for the proper wording 
for this section as patients may not know what “reconstitution” or “suspension” means. 

  b. In step 3a, provide a description of what the patient is doing by pressing the plunger.  For 
example: 

   With your thumb, push down the plunger until it stops.   

   This pushes the diluent into the vial. 

   The plunger may feel like it is springing back a little. 

  c. In step 3e, clarify this step by adding wording to indicate that the vial will be upside 
down in this step. For example: 

   Now, hold the vial upside down so the syringe is pointing up and the plunger is pointing 
down towards the ground.  With your thumb, push in the plunger until it stops, and keep 
holding it in place. 

  d. In step 3i, revise the statement so that it is clear that the patient will remove the orange 
connector from the syringe: 

   With one the other hand, twist the orange connector to remove it from the syringe. 

   Be careful not to push in the plunger. 
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 3. Injecting the Medicine 

  a. In step 4a, revise the statement so it is clear that the needle is still covered: 

  Pick up the covered needle.  Twist the needle onto the syringe until snug.  Do not remove 
the needle cover yet. 

 b. Include as statement or step between step 4d and 4e to instruct the patient to clean the 
injection site with an alcohol swab prior to injecting the medication. 

 4. Common Questions and Answers 

  At the end of questions 2, indicate the steps which relate to the questions, in a similar manner 
that was done at the end of questions 4 and 5.  For example: (This question relates to steps 3a 
though 3d shown on pages 18 through 20).    

3.2 COMMENTS TO THE APPLICANT 

A. Vial Label:  Professional Sample and Trade (2 mg vial) 
1. Revise the established name to read as “exenatide extended-release for injectable suspension” 

on all container labels and carton labeling. 

2. Relocate the product strength to appear beneath the established name. 

3. On the professional sample, the dark-green box highlighting the professional sample 
statement is more prominent than the proprietary name and product strength.  Decrease the 
prominence of the dark-green boxed professional sample statement by lightening the green 
color and de-bolding the professional sample statement or some other means.   

4. Revise the statement “Single dose” to read as: “Single dose.  Discard unused portion”.   

5. Since the vial label is small, relocate the “Rx Only” statement towards the side of the label 
and decrease its prominence.  In its current presentation, the “Rx Only” statement as it 
appears more prominent than the product strength.   

6. To accommodate for the small size of the vial label, relocate the word “Sterile” towards the 
side of the label in order to minimize crowding on the principle display panel. 

B. Lid Label: Professional Sample and Trade 
 1.  Increase the prominence of “Once-weekly” on the lid label. 

2. Increase the prominence of the product strength and relocate it to appear beneath the 
established name. 

3. On the professional sample, the dark-green box highlighting the professional sample 
statement is more prominent than the proprietary name and product strength.  Decrease the 
prominence of the dark-green boxed professional sample statement by lightening the green 
color and de-bolding the professional sample statement or some other means.   

4. Relocate the route of administration statement “Subcutaneous use only” to appear closer to 
the established name to provide more prominence to this statement and in order to avoid this 
information from getting lost amongst all the other information on the label. 

5. Consider boxing the statement “Do not substitute the supplies provided” to highlight this 
information as it is easily lost with all of the other information on the label.  

6. Under the description of the kit contents, the bullets concerning the vial, needles, and diluent 
is vague.  For example, the kit is described as containing “1 vial”, but it does not indicate 
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what the vial contains.  Additionally, the description of the kit indicates that there are “2 
needles” in the kit.  The size of the needles is not indicated.  Furthermore, the description of 
the diluent is vague.  Provide more information on the vial, needles, and diluent.  For 
example, single-dose kit contains: 

 - 1 vial of exenatide or “Bydureon” 

 - 2 needles (23 G, 5/16” [include needle gauge and length]) 

 - 1 x xxmL diluent syringe 

C. Diluent Label 
 1. Increase the prominence of the word “Diluent”, and decrease the prominence the proprietary 

name so that users are not confused that the syringe contains any active ingredient (e.g. 
Diluent for suspension of Bydureon).  We recommend not using the green text for the 
Bydureon name.  The word “Diluent” should appear more prominent than the word “Sterile” 
and the “Rx Only” phrase. 

 2. By presenting the proprietary name on the diluent label in the same manner as it is presented 
on the carton labeling and container labels, patients may be confused that the diluent syringe 
already contains active ingredient.  Therefore, revise the proprietary name “Bydureon” so it 
appears in the same font and as the phrase “Diluent for suspension of….”   

 3. Delete the established name as the diluent does not contain the active ingredient (exenatide 
for injectable suspension). 

D. Carton Labeling:  Professional Sample and Trade 
1. Revise the established name to read as “exenatide extended-release for injectable suspension” 

per Chemistry recommendations on all container labels and carton labeling.   

 2. Increase the prominence of the product strength. 

 3. Relocate the route of administration statement “Subcutaneous administration only” to appear 
beneath the established name. 
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PMR/PMC Development Template 
 

This template should be completed by the PMR/PMC Development Coordinator and included for each 
PMR/PMC in the Action Package. 

 
NDA #/Product Name: 022200/BYDUREON (exenatide extended-release for injectable suspension) 

 
PMR/PMC Description: 

Deferred randomized, double-blind, controlled pediatric study under the 
Pediatric Research Equity Act (PREA) to evaluate the safety, efficacy, and 
pharmacokinetics of BYDUREON for the treatment of type 2 diabetes 
mellitus (T2DM) in pediatric patients ages 10-17 years (inclusive) 

 
PMR/PMC Schedule Milestones: Final Protocol Submission:  04/30/2012 
 Study/Trial Completion:  01/31/2017 
 Final Report Submission:  07/30/2017 
 Other:    
 

1. During application review, explain why this issue is appropriate for a PMR/PMC instead of a 
pre-approval requirement.  Check type below and describe. 

 Unmet need 
 Life-threatening condition  
 Long-term data needed 
 Only feasible to conduct post-approval 
 Prior clinical experience indicates safety  
 Small subpopulation affected 
 Theoretical concern 
 Other 

 
BYDUREON is ready for approval for use in adults; however, pediatric studies have not been 
completed. 
 

 

2. Describe the particular review issue and the goal of the study/clinical trial.  If the study/clinical trial is 
a FDAAA PMR, describe the risk.  If the FDAAA PMR is created post-approval, describe the “new 
safety information.” 

The safety and effectiveness of BYDUREON in adults with T2DM has been established; however, 
pediatric patients with T2DM have not been studied.  The goal of the study is to establish the 
pharmacokinetics, safety and efficacy of BYDUREON in the pediatric sub-population.  
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3. If the study/clinical trial is a PMR, check the applicable regulation. 
If not a PMR, skip to 4. 

- Which regulation? 

 Accelerated Approval (subpart H/E) 
 Animal Efficacy Rule  
 Pediatric Research Equity Act 
 FDAAA required safety study/clinical trial 

 
- If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply) 

 Assess a known serious risk related to the use of the drug? 
 Assess signals of serious risk related to the use of the drug? 
 Identify an unexpected serious risk when available data indicate the potential for a serious 
risk? 

 
- If the PMR is a FDAAA safety study/clinical trial, will it be conducted as: 

 Analysis of spontaneous postmarketing adverse events? 
Do not select the above study/clinical trial type if: such an analysis will not be sufficient to 
assess or identify a serious risk 

 
 Analysis using pharmacovigilance system? 
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the 
FDA is required to establish under section 505(k)(3) has not yet been established and is thus 
not sufficient to assess this known serious risk, or has been established but is nevertheless not 
sufficient to assess or identify a serious risk 

 
 Study: all other investigations, such as investigations in humans that are not clinical trials as 
defined below (e.g., observational epidemiologic studies), animal studies, and laboratory 
experiments? 
Do not select the above study type if: a study will not be sufficient to identify or assess a 
serious risk 

 
 Clinical trial: any prospective investigation in which the sponsor or investigator determines 
the method of assigning investigational product or other interventions to one or more human 
subjects? 

4. What type of study or clinical trial is required or agreed upon (describe and check type below)?  If the 
study or trial will be performed in a subpopulation, list here. 

A deferred randomized, double-blind, controlled pediatric study to evaluate the safety, efficacy, and 
pharmacokinetics of BYDUREON 2 mg weekly for the treatment of type 2 diabetes mellitus 
(T2DM) in pediatric patients ages 10-17 years (inclusive).  The study will include a 14-week 
placebo-controlled period and 52-week open-label extension.  The primary endpoint will be the 
change in HbA1c at week 14. 

 
Required 

 Observational pharmacoepidemiologic study  
 Registry studies 
 Primary safety study or clinical trial 
 Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety 
 Thorough Q-T clinical trial 
 Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology) 
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Continuation of Question 4 
 

 Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety) 
 Pharmacokinetic studies or clinical trials 
 Drug interaction or bioavailability studies or clinical trials 
 Dosing trials 
 Additional data or analysis required for a previously submitted or expected study/clinical trial  
(provide explanation) 
      

 Meta-analysis or pooled analysis of previous studies/clinical trials 
 Immunogenicity as a marker of safety 
 Other (provide explanation) 

Subpopulation:  Pediatric patients ages 10-17 years (inclusive) with type 2 diabetes mellitus 
 

Agreed upon: 

 Quality study without a safety endpoint (e.g., manufacturing, stability) 
 Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease, 
background rates of adverse events) 

 Clinical trials primarily designed to further define efficacy (e.g., in another condition, 
different disease severity, or subgroup) that are NOT required under Subpart H/E 

 Dose-response study or clinical trial performed for effectiveness 
 Nonclinical study, not safety-related (specify) 

      
 Other 

      
 

5. Is the PMR/PMC clear, feasible, and appropriate? 

 Does the study/clinical trial meet criteria for PMRs or PMCs? 
 Are the objectives clear from the description of the PMR/PMC? 
 Has the applicant adequately justified the choice of schedule milestone dates? 
 Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine 
feasibility, and contribute to the development process? 

 

PMR/PMC Development Coordinator: 
 This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine 
the safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug 
quality.  

 
_______________________________________ 
(signature line for BLAs) 
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PMR/PMC Development Template 
 

This template should be completed by the PMR/PMC Development Coordinator and included for each 
PMR/PMC in the Action Package. 

 
NDA #/Product Name: 022200/BYDUREON (exenatide extended-release for injectable suspension) 

 
PMR/PMC Description: 

A 2-year study in mice to determine the reversibility of C-cell hyperplasia, the 
potential of hyperplasia to progress to neoplasia, and GLP-1 receptor 
expression on C-cells after 6 months of treatment with exenatide extended-
release for injectable suspension. 

 
PMR/PMC Schedule Milestones: Final Protocol Submission:  09/30/2012 
 Study/Trial Completion:  05/31/2015 
 Final Report Submission:  03/30/2016 
 Other:    
 

1. During application review, explain why this issue is appropriate for a PMR/PMC instead of a 
pre-approval requirement.  Check type below and describe. 

 Unmet need 
 Life-threatening condition  
 Long-term data needed 
 Only feasible to conduct post-approval 
 Prior clinical experience indicates safety  
 Small subpopulation affected 
 Theoretical concern 
 Other 

 
Bydureon (exenatide extended-release for injectable suspension), a long-acting GLP-1 
receptor agonist, is a nongenotoxic carcinogen causing thyroid C-cell tumors in both 
genders of rats exposed to the drug over a lifetime (2 years).  Although the carcinogenicity 
of exenatide extended-release for injectable suspension has not been tested in mice, it is 
known that C-cell hyperplasia, a preneoplastic lesion, is observed in mice within 3 months 
of treatment.  Additionally, other long-acting GLP-1 agonists have been shown to induce C-
cell tumors in mice, suggesting that a 2-year exposure to exenatide extended-release for 
injectable suspension would also induce C-cell tumors in mice.  It is uncertain whether a 
short-term exposure to exenatide extended-release for injectable suspension that induces 
hyperplasia will increase the lifetime risk of C-cell tumors even after treatment is 
discontinued.  Although the human risk of exenatide extended-release for injectable 
suspension is unknown, there has been no evidence of drug-induced C-cell tumors in 
clinical studies of Bydureon. 

 

2. Describe the particular review issue and the goal of the study/clinical trial.  If the study/clinical trial is 
a FDAAA PMR, describe the risk.  If the FDAAA PMR is created post-approval, describe the “new 
safety information.” 
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In carcinogenicity studies in rats exposed to exenatide extended-release for injectable 
suspension for most of their lifetime, thyroid C-cell tumors were observed in both genders 
of rats after 2 years of treatment.  Although carcinogenicity studies have not been 
conducted with exenatide extended-release for injectable suspension in mice, Knudsen et al. 
(2010, Endocrinology 151(4):1473-86) demonstrated that continuous, steady-state exposure 
to exenatide results in C-cell proliferation, a preneoplastic lesion, in mice within 12 weeks 
of treatment.  This finding in conjunction with the observation that other long-acting GLP-1 
receptor agonists induce C-cell tumors in mice strongly suggests that exenatide extended-
release for injectable suspension will induce C-cell tumors in mice if treated for a lifetime.  
It is unknown whether C-cell hyperplasia is completely reversible once treatment with 
exenatide extended-release for injectable suspension is discontinued.  Therefore, the goal of 
this study is to determine whether a short-term exposure to exenatide extended-release for 
injectable suspension that induces hyperplasia will increase the lifetime risk of C-cell 
tumors even after treatment is discontinued.  A second goal is to determine whether there is 
a correlation between the level of GLP-1 receptor expression and the degree of C-cell 
hyperplasia. 

3. If the study/clinical trial is a PMR, check the applicable regulation. 
If not a PMR, skip to 4. 

- Which regulation? 

 Accelerated Approval (subpart H/E) 
 Animal Efficacy Rule  
 Pediatric Research Equity Act 
 FDAAA required safety study/clinical trial 

 
- If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply) 

 Assess a known serious risk related to the use of the drug? 
 Assess signals of serious risk related to the use of the drug? 
 Identify an unexpected serious risk when available data indicate the potential for a serious 
risk? 

 
- If the PMR is a FDAAA safety study/clinical trial, will it be conducted as: 

 Analysis of spontaneous postmarketing adverse events? 
Do not select the above study/clinical trial type if: such an analysis will not be sufficient to 
assess or identify a serious risk 

 
 Analysis using pharmacovigilance system? 
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the 
FDA is required to establish under section 505(k)(3) has not yet been established and is thus 
not sufficient to assess this known serious risk, or has been established but is nevertheless not 
sufficient to assess or identify a serious risk 

 
 Study: all other investigations, such as investigations in humans that are not clinical trials as 
defined below (e.g., observational epidemiologic studies), animal studies, and laboratory 
experiments? 
Do not select the above study type if: a study will not be sufficient to identify or assess a 
serious risk 
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 Clinical trial: any prospective investigation in which the sponsor or investigator determines 
the method of assigning investigational product or other interventions to one or more human 
subjects? 

4. What type of study or clinical trial is required or agreed upon (describe and check type below)?  If the 
study or trial will be performed in a subpopulation, list here. 

In this 104-week study, mice will be treated with exenatide extended-release for injectable 
suspension at three doses yielding multiples of human exposure for 26 weeks, at which 
time a subgroup of animals from each treatment group will have thyroids evaluated for C-
cell hyperplasia and neoplasia.  The remaining subgroups will have their thyroids evaluated 
for C-cell hyperplasia and neoplasia after a 1.5 year treatment-free period.  Additionally, 
thyroids collected at the 6 month time point should be evaluated for GLP-1 receptor 
expression using a quantitative technique to determine whether there is a correlation 
between the level of GLP-1 receptor expression and the degree of C cell proliferation. 

 
Required 

 Observational pharmacoepidemiologic study  
 Registry studies 
 Primary safety study or clinical trial 
 Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety 
 Thorough Q-T clinical trial 
 Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology) 

Continuation of Question 4 
 

 Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety) 
 Pharmacokinetic studies or clinical trials 
 Drug interaction or bioavailability studies or clinical trials 
 Dosing trials 
 Additional data or analysis required for a previously submitted or expected study/clinical trial  
(provide explanation) 
 

 Meta-analysis or pooled analysis of previous studies/clinical trials 
 Immunogenicity as a marker of safety 
 Other (provide explanation) 

 
 

Agreed upon: 

 Quality study without a safety endpoint (e.g., manufacturing, stability) 
 Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease, 
background rates of adverse events) 

 Clinical trials primarily designed to further define efficacy (e.g., in another condition, 
different disease severity, or subgroup) that are NOT required under Subpart H/E 

 Dose-response study or clinical trial performed for effectiveness 
 Nonclinical study, not safety-related (specify) 

 
 Other 

 
 

5. Is the PMR/PMC clear, feasible, and appropriate? 
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 Does the study/clinical trial meet criteria for PMRs or PMCs? 
 Are the objectives clear from the description of the PMR/PMC? 
 Has the applicant adequately justified the choice of schedule milestone dates? 
 Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine 
feasibility, and contribute to the development process? 

 

PMR/PMC Development Coordinator: 
 This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine 
the safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug 
quality.  

 
_______________________________________ 
(signature line for BLAs) 
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PMR/PMC Development Template 
 

This template should be completed by the PMR/PMC Development Coordinator and included for each 
PMR/PMC in the Action Package. 

 
NDA #/Product Name: 022200/BYDUREON (exenatide extended-release for injectable suspension) 

 
PMR/PMC Description: 

 
A study to evaluate and compare GLP-1 receptor expression/density on 
human, rat, and mouse thyroid C-cells 

 
PMR/PMC Schedule Milestones: Final Protocol Submission:  10/31/2012 
 Study/Trial Completion:  05/31/2015 
 Final Report Submission:  11/30/2015 
 Other:    
 

1. During application review, explain why this issue is appropriate for a PMR/PMC instead of a 
pre-approval requirement.  Check type below and describe. 

 Unmet need 
 Life-threatening condition  
 Long-term data needed 
 Only feasible to conduct post-approval 
 Prior clinical experience indicates safety  
 Small subpopulation affected 
 Theoretical concern 
 Other 

 
Exenatide extended-release for injectable suspension (Bydureon), a long acting GLP-1 receptor 
agonist, is a nongenotoxic carcinogen causing thyroid C-cell tumors in both genders of rats exposed 
to the drug over a lifetime (2 years).  Although the human risk of Bydureon-induced C-cell tumors is 
unknown, Bydureon did not induce C-cell hyperplasia in monkeys after 9 months of treatment or 
cause C-cell tumors in clinical studies. 

 

2. Describe the particular review issue and the goal of the study/clinical trial.  If the study/clinical trial is 
a FDAAA PMR, describe the risk.  If the FDAAA PMR is created post-approval, describe the “new 
safety information.” 

In a carcinogenicity study in rats exposed to exenatide extended-release for injectable suspension 
for most of their lifetime, exenatide extended-release for injectable suspension caused thyroid C-cell 
tumors after more than 26 weeks of treatment.  The relevance of this finding to human risk is 
currently uncertain.  A published autoradiographic ligand binding study showed differences in 
thyroid GLP-1 receptor expression in various species.  However, these data need to be verified and 
expanded upon.  The goal of this study is to determine whether humans have a lower expression 
level of the GLP-1 receptor on thyroid C-cells compared with mice and rats, which in turn, could 
make humans less susceptible to GLP-1 receptor-mediated C-cell hyperplasia and tumorigenesis. 
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3. If the study/clinical trial is a PMR, check the applicable regulation. 
If not a PMR, skip to 4. 

- Which regulation? 

 Accelerated Approval (subpart H/E) 
 Animal Efficacy Rule  
 Pediatric Research Equity Act 
 FDAAA required safety study/clinical trial 

 
- If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply) 

 Assess a known serious risk related to the use of the drug? 
 Assess signals of serious risk related to the use of the drug? 
 Identify an unexpected serious risk when available data indicate the potential for a serious 
risk? 

 
- If the PMR is a FDAAA safety study/clinical trial, will it be conducted as: 

 Analysis of spontaneous postmarketing adverse events? 
Do not select the above study/clinical trial type if: such an analysis will not be sufficient to 
assess or identify a serious risk 

 
 Analysis using pharmacovigilance system? 
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the 
FDA is required to establish under section 505(k)(3) has not yet been established and is thus 
not sufficient to assess this known serious risk, or has been established but is nevertheless not 
sufficient to assess or identify a serious risk 

 
 Study: all other investigations, such as investigations in humans that are not clinical trials as 
defined below (e.g., observational epidemiologic studies), animal studies, and laboratory 
experiments? 
Do not select the above study type if: a study will not be sufficient to identify or assess a 
serious risk 

 
 Clinical trial: any prospective investigation in which the sponsor or investigator determines 
the method of assigning investigational product or other interventions to one or more human 
subjects? 

4. What type of study or clinical trial is required or agreed upon (describe and check type below)?  If the 
study or trial will be performed in a subpopulation, list here. 

The level of GLP-1 receptor expression on thyroid C-cells will be compared between humans, rats, 
and mice.  GLP-1 receptor expression levels should be measured on C-cells from human thyroid 
biopsy samples with the following histopathology findings: 1) normal tissue; 2) non-neoplastic C-
cell hyperplasia; 3) neoplastic C-cell hyperplasia (microcarcinoma); and 4) C-cell carcinoma.  Rat 
thyroids should be collected from untreated animals and can be isolated freshly or used from 
archived tissue samples.  GLP-1 expression data for mice can be derived from the expression data 
that will be collected in either nonclincial PMR 1860-2 or nonclinical PMR 1860-4.  The same 
quantitative technique (e.g., real-time PCR, immunohistochemistry, radioligand binding) should be 
used for the measurement of GLP-1 receptor expression for all three species. 

 
Required 

 Observational pharmacoepidemiologic study  
 Registry studies 
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 Primary safety study or clinical trial 
 Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety 
 Thorough Q-T clinical trial 
 Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology) 

Continuation of Question 4 
 

 Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety) 
 Pharmacokinetic studies or clinical trials 
 Drug interaction or bioavailability studies or clinical trials 
 Dosing trials 
 Additional data or analysis required for a previously submitted or expected study/clinical trial  
(provide explanation) 
      

 Meta-analysis or pooled analysis of previous studies/clinical trials 
 Immunogenicity as a marker of safety 
 Other (provide explanation) 

      
 

Agreed upon: 

 Quality study without a safety endpoint (e.g., manufacturing, stability) 
 Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease, 
background rates of adverse events) 

 Clinical trials primarily designed to further define efficacy (e.g., in another condition, 
different disease severity, or subgroup) that are NOT required under Subpart H/E 

 Dose-response study or clinical trial performed for effectiveness 
 Nonclinical study, not safety-related (specify) 

      
 Other 

      
 

5. Is the PMR/PMC clear, feasible, and appropriate? 

 Does the study/clinical trial meet criteria for PMRs or PMCs? 
 Are the objectives clear from the description of the PMR/PMC? 
 Has the applicant adequately justified the choice of schedule milestone dates? 
 Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine 
feasibility, and contribute to the development process? 

 

PMR/PMC Development Coordinator: 
 This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine 
the safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug 
quality.  

 
_______________________________________ 
(signature line for BLAs) 
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PMR/PMC Development Template 
 

This template should be completed by the PMR/PMC Development Coordinator and included for each 
PMR/PMC in the Action Package. 

 
NDA #/Product Name: 022200/BYDUREON (exenatide extended-release for injectable suspension) 

 
PMR/PMC Description: 

This study will evaluate the dependence of the GLP-1 receptor for exenatide-
induced C-cell hyperplasia and investigate the expression of growth 
regulatory genes in wild-type and GLP-1 receptor knock-out mice. 

 
PMR/PMC Schedule Milestones: Final Protocol Submission:  09/30/2012 
 Study/Trial Completion:  06/30/2013 
 Final Report Submission:  12/31/2013 
 Other:    
 

1. During application review, explain why this issue is appropriate for a PMR/PMC instead of a 
pre-approval requirement.  Check type below and describe. 

 Unmet need 
 Life-threatening condition  
 Long-term data needed 
 Only feasible to conduct post-approval 
 Prior clinical experience indicates safety  
 Small subpopulation affected 
 Theoretical concern 
 Other 

 
Exenatide extended-release for injectable suspension (Bydureon), a long acting GLP-1 receptor 
agonist, is a nongenotoxic carcinogen causing thyroid C-cell tumors in both genders of rats exposed 
to the drug over a lifetime (2 years).  Although the human risk of Bydureon-induced C-cell tumors is 
unknown, Bydureon did not cause C-cell tumors in clinical studies. 

 

2. Describe the particular review issue and the goal of the study/clinical trial.  If the study/clinical trial is 
a FDAAA PMR, describe the risk.  If the FDAAA PMR is created post-approval, describe the “new 
safety information.” 
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In carcinogenicity studies in rats exposed to exenatide extended-release for injectable suspension for 
most of their lifetime, thyroid C-cell tumors were observed in both genders of rats after 2 years of 
treatment.  Although carcinogenicity studies have not been conducted with exenatide extended-
release for injectable suspension in mice, Knudsen et al. (2010, Endocrinology 151(4):1473-86) 
demonstrated that continuous, steady-state exposure to exenatide results in C-cell proliferation, a 
preneoplastic lesion, in mice within 12 weeks of treatment.  This finding in conjuction with the 
observation that other long-acting GLP-1 receptor agonists induce C-cell tumors in mice strongly 
suggests that exenatide extended-release for injectable suspension will induce C-cell tumors in mice 
if treated for a lifetime.  Although a GLP-1 receptor-mediated mechanism is suspected, it still has 
not been demonstrated that thyroid C-cell hyperplasia and tumorigenesis is mediated through the 
GLP-1 receptor.  Knowledge that C-cell hyperplasia is dependent on the GLP-1 receptor is essential 
for the validity of the hypothesis that low GLP-1 receptor expression makes humans less susceptible 
to this drug-induced effect.  The goal of this study is to determine whether the GLP-1 receptor is 
required for exenatide-induced C-cell hyperplasia.   

3. If the study/clinical trial is a PMR, check the applicable regulation. 
If not a PMR, skip to 4. 

- Which regulation? 

 Accelerated Approval (subpart H/E) 
 Animal Efficacy Rule  
 Pediatric Research Equity Act 
 FDAAA required safety study/clinical trial 

 
- If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply) 

 Assess a known serious risk related to the use of the drug? 
 Assess signals of serious risk related to the use of the drug? 
 Identify an unexpected serious risk when available data indicate the potential for a serious 
risk? 

 
- If the PMR is a FDAAA safety study/clinical trial, will it be conducted as: 

 Analysis of spontaneous postmarketing adverse events? 
Do not select the above study/clinical trial type if: such an analysis will not be sufficient to 
assess or identify a serious risk 

 
 Analysis using pharmacovigilance system? 
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the 
FDA is required to establish under section 505(k)(3) has not yet been established and is thus 
not sufficient to assess this known serious risk, or has been established but is nevertheless not 
sufficient to assess or identify a serious risk 

 
 Study: all other investigations, such as investigations in humans that are not clinical trials as 
defined below (e.g., observational epidemiologic studies), animal studies, and laboratory 
experiments? 
Do not select the above study type if: a study will not be sufficient to identify or assess a 
serious risk 

 
 Clinical trial: any prospective investigation in which the sponsor or investigator determines 
the method of assigning investigational product or other interventions to one or more human 
subjects? 

4. What type of study or clinical trial is required or agreed upon (describe and check type below)?  If the 
study or trial will be performed in a subpopulation, list here. 
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GLP-1 receptor knock-out mice and their corresponding wild-type strain will be treated with 
exenatide extended-release for injectable suspension for 13 weeks using doses that have been 
demonstated to induce C-cell hyperplasia in wild-type mice.  If data are not currently available, a 
pilot study should be conducted to evaluate the dose and dosing duration that is required to induce 
C-cell hyperplasia in wild-type mice.  To better ascertain the growth promoting pathways that are 
involved in the hyperplastic process, gene expression analysis should be conducted on C-cells from 
each animal.  The gene expression analysis should include a number of genes involved in growth 
promoting, growth inhibitory, and apoptotic pathways as well as the GLP-1 receptor. 

 
Required 

 Observational pharmacoepidemiologic study  
 Registry studies 
 Primary safety study or clinical trial 
 Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety 
 Thorough Q-T clinical trial 
 Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology) 

Continuation of Question 4 
 

 Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety) 
 Pharmacokinetic studies or clinical trials 
 Drug interaction or bioavailability studies or clinical trials 
 Dosing trials 
 Additional data or analysis required for a previously submitted or expected study/clinical trial  
(provide explanation) 
      

 Meta-analysis or pooled analysis of previous studies/clinical trials 
 Immunogenicity as a marker of safety 
 Other (provide explanation) 

      
 

Agreed upon: 

 Quality study without a safety endpoint (e.g., manufacturing, stability) 
 Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease, 
background rates of adverse events) 

 Clinical trials primarily designed to further define efficacy (e.g., in another condition, 
different disease severity, or subgroup) that are NOT required under Subpart H/E 

 Dose-response study or clinical trial performed for effectiveness 
 Nonclinical study, not safety-related (specify) 

      
 Other 

      
 

5. Is the PMR/PMC clear, feasible, and appropriate? 

 Does the study/clinical trial meet criteria for PMRs or PMCs? 
 Are the objectives clear from the description of the PMR/PMC? 
 Has the applicant adequately justified the choice of schedule milestone dates? 
 Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine 
feasibility, and contribute to the development process? 
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PMR/PMC Development Template 
 

This template should be completed by the PMR/PMC Development Coordinator and included for each 
PMR/PMC in the Action Package. 

 
NDA #/Product Name: 022200/BYDUREON (exenatide extended-release for injectable suspension) 

 
PMR/PMC Description: 

 
Medullary thyroid carcinoma (MTC) case series registry 

 
PMR/PMC Schedule Milestones: Final Protocol Submission:  07/31/2012 
 Study/Trial Completion:  09/15/2027 
 Final Report Submission:  09/15/2028 
 Other:    
 

1. During application review, explain why this issue is appropriate for a PMR/PMC instead of a 
pre-approval requirement.  Check type below and describe. 

 Unmet need 
 Life-threatening condition  
 Long-term data needed 
 Only feasible to conduct post-approval 
 Prior clinical experience indicates safety  
 Small subpopulation affected 
 Theoretical concern 
 Other 

 
Glucagon-like peptide-1 (GLP-1) agonists have been associated with thyroid C-cell tumors, based 
on nonclinical studies.  In a 2-year carcinogenicity study of Bydureon, rats developed thyroid C-cell 
tumors at clinically relevant exposures.  Cases of MTC were not seen in clinical trials, but the 
duration of blinded controlled study was not adquate to assess the risk fully in the premarketing 
setting.     

 

2. Describe the particular review issue and the goal of the study/clinical trial.  If the study/clinical trial is 
a FDAAA PMR, describe the risk.  If the FDAAA PMR is created post-approval, describe the “new 
safety information.” 

The goal of the registry is to detect the majority of cases of MTC which occur in North America 
over the 15 year period after marketing approval of Bydureon, to evaluate all cases for risk factors 
for MTC and for exposure to diabetes medications, and to determine whether there is a relationship 
between Bydureon exposure and risk for MTC.   
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3. If the study/clinical trial is a PMR, check the applicable regulation. 
If not a PMR, skip to 4. 

- Which regulation? 

 Accelerated Approval (subpart H/E) 
 Animal Efficacy Rule  
 Pediatric Research Equity Act 
 FDAAA required safety study/clinical trial 

 
- If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply) 

 Assess a known serious risk related to the use of the drug? 
 Assess signals of serious risk related to the use of the drug? 
 Identify an unexpected serious risk when available data indicate the potential for a serious 
risk? 

 
- If the PMR is a FDAAA safety study/clinical trial, will it be conducted as: 

 Analysis of spontaneous postmarketing adverse events? 
Do not select the above study/clinical trial type if: such an analysis will not be sufficient to 
assess or identify a serious risk 

 
 Analysis using pharmacovigilance system? 
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the 
FDA is required to establish under section 505(k)(3) has not yet been established and is thus 
not sufficient to assess this known serious risk, or has been established but is nevertheless not 
sufficient to assess or identify a serious risk 

 
 Study: all other investigations, such as investigations in humans that are not clinical trials as 
defined below (e.g., observational epidemiologic studies), animal studies, and laboratory 
experiments? 
Do not select the above study type if: a study will not be sufficient to identify or assess a 
serious risk 

 
 Clinical trial: any prospective investigation in which the sponsor or investigator determines 
the method of assigning investigational product or other interventions to one or more human 
subjects? 

4. What type of study or clinical trial is required or agreed upon (describe and check type below)?  If the 
study or trial will be performed in a subpopulation, list here. 

A case series registry which seeks to identify all possible cases of MTC which occur in North 
America during the fifteen year period after approval of Bydureon.  Ascertainment of cases should 
be as extensive as possible, including such sources as cancer registries; cancer center hospitals; 
medical centers with endocrinology fellowship programs; and professional organizations such as 
the American Thyroid Association, North American members of the International Thyroid 
Oncology Group, The Endocrine Society and the American Association of Clinical 
Endocrinologists. All cases will be evaluated for risk factors for MTC and for exposure to 
exenatide or other diabetes medications. Analyses will be conducted to determine whether 
Bydureon appears to be a risk factor for MTC. Reporting is to occur annually. 

 
Required 

 Observational pharmacoepidemiologic study  
 Registry studies 
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 Primary safety study or clinical trial 
 Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety 
 Thorough Q-T clinical trial 
 Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology) 

Continuation of Question 4 
 

 Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety) 
 Pharmacokinetic studies or clinical trials 
 Drug interaction or bioavailability studies or clinical trials 
 Dosing trials 
 Additional data or analysis required for a previously submitted or expected study/clinical trial  
(provide explanation) 
      

 Meta-analysis or pooled analysis of previous studies/clinical trials 
 Immunogenicity as a marker of safety 
 Other (provide explanation) 

      
 

Agreed upon: 

 Quality study without a safety endpoint (e.g., manufacturing, stability) 
 Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease, 
background rates of adverse events) 

 Clinical trials primarily designed to further define efficacy (e.g., in another condition, 
different disease severity, or subgroup) that are NOT required under Subpart H/E 

 Dose-response study or clinical trial performed for effectiveness 
 Nonclinical study, not safety-related (specify) 

      
 Other 

      
 

5. Is the PMR/PMC clear, feasible, and appropriate? 

 Does the study/clinical trial meet criteria for PMRs or PMCs? 
 Are the objectives clear from the description of the PMR/PMC? 
 Has the applicant adequately justified the choice of schedule milestone dates? 
 Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine 
feasibility, and contribute to the development process? 

 

PMR/PMC Development Coordinator: 
 This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine 
the safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug 
quality.  

 
_______________________________________ 
(signature line for BLAs) 
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PMR/PMC Development Template 
 

This template should be completed by the PMR/PMC Development Coordinator and included for each 
PMR/PMC in the Action Package. 

 
NDA #/Product Name: 022200/BYDUREON (exenatide extended-release for injectable suspension) 

 
PMR/PMC Description: 

A randomized, double-blind, placebo-controlled trial evaluating the effect of 
BYDUREON on the incidence of major adverse cardiovascular events 
(MACE) in subjects with type 2 diabetes mellitus (T2DM).  This trial must 
also assess adverse events of interest including the long-term effects of 
BYDUREON on potential biomarkers of medullary thyroid carcinoma (e.g., 
serum calcitonin) as well as long-term effects on thyroid neoplasms, 
pancreatitis (including hemorrhagic and/or necrotizing forms), pancreatic 
cancer, injection site reactions (including nodules), allergic/hypersensitivity 
events, serious hypoglycemia, and renal disorders. 

 
PMR/PMC Schedule Milestones: Final Protocol Submission:   
 Study/Trial Completion:  07/31/2018 
 Final Report Submission:  12/31/2018 
 Other:    
 

1. During application review, explain why this issue is appropriate for a PMR/PMC instead of a 
pre-approval requirement.  Check type below and describe. 

 Unmet need 
 Life-threatening condition  
 Long-term data needed 
 Only feasible to conduct post-approval 
 Prior clinical experience indicates safety  
 Small subpopulation affected 
 Theoretical concern 
 Other 

 
There have been signals of a serious risk of cardiovascular (CV) events with some medications 
developed for the treatment of T2DM, and available data have not definitely excluded the potential 
for this serious risk with BYDUREON.   
 
A meta-analysis of the long-term, randomized, controlled, clinical trials of exenatide did not 
demonstrate an overall increased risk of major adverse cardiovascular events (MACE).  However, 
the population studied had low baseline cardiovascular risk, the program was not prospectively 
designed to assess cardiovascular risk, and few MACE occurred. 
 
We have determined that only a clinical trial will be sufficient to definitively exclude any evidence 
of cardiovascular harm associated with the use of BYDUREON. 

 

2. Describe the particular review issue and the goal of the study/clinical trial.  If the study/clinical trial is 
a FDAAA PMR, describe the risk.  If the FDAAA PMR is created post-approval, describe the “new 
safety information.” 
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To support approvability and continue marketing, sponsors of unapproved drugs and biologics 
developed for the treatment of T2DM should provide evidence that these therapies do not result in 
an unacceptable increase in cardiovascular risk as recommended in the 2008 Guidance to Industry, 
"Diabetes Mellitus - Evaluating cardiovascular risk in new antidiabetic therapies to treat type 2 
diabetes".  This trial is intended to demonstrate that BYDUREON does not increase the risk for 
MACE (myocardial infarction, stroke, and cardiovascular death).   
 
The sponsor has already provided sufficient evidence that BYDUREON does not unacceptably 
increase cardiovascular risk to support approval. This trial will more definitively exclude evidence 
of unacceptable cardiovascular harm associated with the use of BYDUREON. Consistent with the 
above guidance, the primary objective of the required postmarketing trial is to establish that the 
upper bound of the 2-sided 95% confidence interval for the estimated risk ratio comparing the 
incidence of major adverse cardiovascular events observed with BYDUREON to that observed in 
the control group is less than 1.3.  
 
The trial must also assess adverse events of interest including the long-term effects of BYDUREON 
on potential biomarkers of medullary thyroid carcinoma (MTC) (e.g. serum calcitonin) as well as 
the long-term effects on thyroid neoplasms, pancreatitis (including hemorrhagic and/or necrotizing 
forms), pancreatic cancer, injection site reactions (including nodules), allergic/hypersensitivity 
events, serious hypoglycemia, and renal disorders.   

3. If the study/clinical trial is a PMR, check the applicable regulation. 
If not a PMR, skip to 4. 

- Which regulation? 

 Accelerated Approval (subpart H/E) 
 Animal Efficacy Rule  
 Pediatric Research Equity Act 
 FDAAA required safety study/clinical trial 

 
- If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply) 

 Assess a known serious risk related to the use of the drug? 
 Assess signals of serious risk related to the use of the drug? 
 Identify an unexpected serious risk when available data indicate the potential for a serious 
risk? 

 
- If the PMR is a FDAAA safety study/clinical trial, will it be conducted as: 

 Analysis of spontaneous postmarketing adverse events? 
Do not select the above study/clinical trial type if: such an analysis will not be sufficient to 
assess or identify a serious risk 

 
 Analysis using pharmacovigilance system? 
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the 
FDA is required to establish under section 505(k)(3) has not yet been established and is thus 
not sufficient to assess this known serious risk, or has been established but is nevertheless not 
sufficient to assess or identify a serious risk 

 
 Study: all other investigations, such as investigations in humans that are not clinical trials as 
defined below (e.g., observational epidemiologic studies), animal studies, and laboratory 
experiments? 
Do not select the above study type if: a study will not be sufficient to identify or assess a 
serious risk 
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 Clinical trial: any prospective investigation in which the sponsor or investigator determines 
the method of assigning investigational product or other interventions to one or more human 
subjects? 

4. What type of study or clinical trial is required or agreed upon (describe and check type below)?  If the 
study or trial will be performed in a subpopulation, list here. 

A randomized, double blind, placebo-controlled, event-driven cardiovascular outcomes trial to be 
conducted in approximately 12,000 subjects with T2DM and increased CV risk.  The primary 
endpoint will be the first occurrence of cardiovascular death, nonfatal myocardial infarction, or 
nonfatal stroke.   
 
The trial must also assess adverse events of interest including the long-term effects of 
BYDUREON on potential biomarkers of medullary thyroid carcinoma (MTC) (e.g. serum 
calcitonin) as well as the long-term effects on thyroid neoplasms, pancreatitis (including 
hemorrhagic and/or necrotizing forms), pancreatic cancer, injection site reactions (including 
nodules), allergic/hypersensitivity events, serious hypoglycemia, and renal disorders.   

 
Required 

 Observational pharmacoepidemiologic study  
 Registry studies 
 Primary safety study or clinical trial 
 Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety 
 Thorough Q-T clinical trial 
 Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology) 

Continuation of Question 4 
 

 Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety) 
 Pharmacokinetic studies or clinical trials 
 Drug interaction or bioavailability studies or clinical trials 
 Dosing trials 
 Additional data or analysis required for a previously submitted or expected study/clinical trial  
(provide explanation) 
      

 Meta-analysis or pooled analysis of previous studies/clinical trials 
 Immunogenicity as a marker of safety 
 Other (provide explanation) 

      
 

Agreed upon: 

 Quality study without a safety endpoint (e.g., manufacturing, stability) 
 Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease, 
background rates of adverse events) 

 Clinical trials primarily designed to further define efficacy (e.g., in another condition, 
different disease severity, or subgroup) that are NOT required under Subpart H/E 

 Dose-response study or clinical trial performed for effectiveness 
 Nonclinical study, not safety-related (specify) 

      
 Other 
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5. Is the PMR/PMC clear, feasible, and appropriate? 

 Does the study/clinical trial meet criteria for PMRs or PMCs? 
 Are the objectives clear from the description of the PMR/PMC? 
 Has the applicant adequately justified the choice of schedule milestone dates? 
 Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine 
feasibility, and contribute to the development process? 

 

PMR/PMC Development Coordinator: 
 This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine 
the safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug 
quality.  

 
_______________________________________ 
(signature line for BLAs) 
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M E M O R A N D U M        DEPARTMENT OF HEALTH AND HUMAN SERVICES 
 PUBLIC HEALTH SERVICE 
   FOOD AND DRUG ADMINISTRATION 

CENTER FOR DRUG EVALUATION AND RESEARCH 
___________________________________________________________________________________________ 
 

CLINICAL INSPECTION SUMMARY 

 
DATE:   December 28, 2009 
 
TO:   John Bishai, Regulatory Project Manager 

 Valerie Pratt, M.D., Medical Officer 
   Division of Metabolic and Endocrine Products (DMEP) 
 
FROM:    Susan Leibenhaut, M.D. 
   Good Clinical Practice Branch II 
   Division of Scientific Investigations  
 
THROUGH:    Tejashri Purohit-Sheth, M.D. 
   Branch Chief 

Good Clinical Practice Branch II 
Division of Scientific Investigations  

 
SUBJECT:    Evaluation of Clinical Inspections 
 
NDA:   #22-200 
 
APPLICANT:  Amylin Pharmaceuticals, Inc. 
 
DRUG:   Bydureon (exenatide once weekly)  
 
NME:   No 
 
THERAPEUTIC CLASSIFICATION:  Standard 
 
INDICATION:   as an adjunct to diet and exercise to improve glycemic control in adults 
   with type 2 diabetes mellitus. 
 
CONSULTATION REQUEST DATE: August 13, 2009 
 
DIVISION ACTION GOAL DATE:  March 5, 2010  
PDUFA DATE:    March 5, 2010    
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I. BACKGROUND:  
 

Amylin Pharmaceuticals has submitted NDA 22-200 for exenatide once weekly, a human 
Glucagon-Like Peptide-1 (GLP-1) analog, for the indication as an adjunct to diet and exercise 
to improve glycemic control in patients with type 2 diabetes mellitus. Clinical inspections were 
conducted in response to a routine audit request to assess data integrity and human subject 
protection for clinical trials conducted for approval.  The efficacy results of the studies are 
important in making a regulatory decision with regard to drug approval.  The choice of sites 
was based on site enrollment and numbers of INDs in the DSI database.  

 
 
The protocols inspected included: 
 
A. Protocol 2993LAR-105 entitled “A Phase 3, Randomized, Open-label, Multicenter, 

Comparator-controlled Study to Examine the Effects of Exenatide Long-Acting Release 
(LAR) on Glucose Control (HBA1C) and Safety in Subjects with Type 2 Diabetes 
Mellitus Managed with Diet Modification and Exercise and/or Oral Antidiabetic 
Medications” and  

 
B. Protocol 2993LAR-105c entitled “A Phase 3, Randomized, Open-label, Multicenter, 

Comparator-controlled Study to Examine the Effects of Exenatide Long-Acting Release 
(LAR) on Glucose Control (HBA1C) and Safety in Subjects with Type 2 Diabetes 
Mellitus Managed with Diet Modification and Exercise and/or Oral Antidiabetic 
Medications (Comparability Study).” 

 
II. RESULTS (by Site): 
 
Name of Clinical Investigator (CI) 
and Location 

Protocol #/  
 # of Subjects 

Inspection Dates Final Classification 
 

2993LAR-105/  
22 subjects 

CI #1 
Dean Kereiakes, M.D. 
The Lindner Clinical Trial 
Center 
2123 Auburn Ave, Suite 424 
Cincinnati, OH 45219 

2993LAR-105c/  
18 subjects 

October 19 to 28, 
2009  

Pending (Preliminary 
classification NAI) 

2993LAR-105/  
39 subjects 

CI #2 
Eric Klein, M.D. 
110 Delphi Road, NW 
Suite 101 
Olympia, WA 98502  

2993LAR-105c/  
34 subjects 

October 8 to 19, 
2009 

VAI 

 
Key to Classifications 
NAI = No deviation from regulations.  
VAI = Deviation(s) from regulations.  
OAI = Significant deviations from regulations.   
 

(b) (6)
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1. Dean Kereiakes, M.D. 
 The Lindner Clinical Trial Center, 2123 Auburn Ave, Suite 424 
 Cincinnati, OH 45219 

 
Note: Observations noted for this site are based on communications with the FDA 
investigator, and review of the Form FDA 483. An inspection summary addendum will be 
generated if conclusions change upon receipt and review of the Establishment Inspection 
Report (EIR). 
 
a. What was inspected: At this site, 33 subjects were screened, 22 subjects were 

enrolled, and seventeen subjects completed the studies.  An audit of records for 
10 subjects was conducted. A complete audit of 10 subjects’ records, including 
primary efficacy endpoint, was conducted.   

 
b. General observations/commentary:  There was no under reporting of adverse 

events or protocol deviations and the primary endpoint data were verifiable. The 
records associated with this inspection were organized, legible and easy to 
follow.   

c. Assessment of data integrity: At this site, the study appears to have been conducted 
adequately, and the data generated by this site may be used in support of the respective 
indication.  

 
2. Eric Klein, M.D. 
 110 Delphi Road, NW, Suite 101 
 Olympia, WA 98502  

 
a. What was inspected: At this site, 41 subjects were screened and 39 subjects were 

randomized into Protocol 2993LAR-105. A total of 36 subjects completed through 
Week 52 and 35 subjects completed Protocol 2993LAR-105c through Week S9.  An 
audit of 22 subjects’ records was conducted.   

 
b. General observations/commentary: The primary endpoint data were verifiable. A 

Form FDA 483 was issued because the clinical investigator did not follow the protocol 
in the following instances: 
1. There was no documentation of stable weight for Subjects 10823, 10825, 

and 10833 prior to enrollment. 
2. There was not complete reporting of adverse events for Subject 10813. This 

included one instance of headache and one instance of vomiting that were 
recorded in the subject diary and one episode of vomiting that was recorded 
in response to a direct question from the Clinical Trial Research Pharmacist 
(CTRP). However, these were not reported in the case report form. In his 
reply of October 29, 2009, Dr. Klein stated that Subject 10813 had 
numerous adverse events, and he considered the headache part of an upper 
respiratory illness all ready reported. Dr. Klein did not consider the episode 
of bloating as a true adverse event because it was elicited by direct 
questioning by the CTRP. 
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An additional observation by the FDA investigator was that some subjects 
experienced difficulty with administration of study products, both test article 
and comparator. During the study, the sponsor established a call center to 
handle product complaints and distributed example questions to be used for 
reporting complaints. The complaints documented at the Klein site involved 
subject concerns about priming of the pens used for the comparator exenatide 
BID, clogging of needles, and leaking pens. These observations were 
conveyed to Drs. Pratt and Stephens in DMEP in an e-mail on December 3, 
2009, and preliminary discussions appear to indicate that these issues are 
unlikely to impact data reliability. 

 
c. Assessment of data integrity: The study appears to have been conducted adequately, 

and the data generated by this site may be used in support of the respective indication. 
 

III.   OVERALL ASSESSMENT OF FINDINGS AND RECOMMENDATIONS 
  
As discussed above, audits of the above sites were able to validate the primary endpoint 
and determine that there was no under reporting of adverse events except for a subject at  
Dr. Klein’s site who had instances of vomiting, bloating and headache that were not 
reported. Observations concerning potential product issues noted at the Klein site were 
conveyed to the DMEP reviewers on December 3, 2009, and appear unlikely to 
significantly impact data integrity. The data from these sites in support of the application 
are considered reliable. 
 
The final classification for the inspection of Dr. Kereiakes is pending. An addendum to this 
clinical inspection summary will be forwarded to the review division if additional 
observations of clinical and regulatory significance are discovered after reviewing the EIR 
for this inspection. 
 

{See appended electronic signature page} 
 
Susan Leibenhaut, M. D. 

      Good Clinical Practice Branch II  
      Division of Scientific Investigations  
 
 
 

 
CONCURRENCE: 
 

{See appended electronic signature page} 
 

      Tejashri Purohit-Sheth, M.D. 
      Branch Chief 

Good Clinical Practice Branch II 
Division of Scientific Investigations 



Application
Type/Number

Submission
Type/Number Submitter Name Product Name

-------------------- -------------------- -------------------- ------------------------------------------
NDA-22200 ORIG-1 AMYLIN

PHARMACEUTICA
LS INC

EXENATIDE LAR

---------------------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.
---------------------------------------------------------------------------------------------------------
/s/
----------------------------------------------------

SUSAN LEIBENHAUT
12/29/2009

TEJASHRI S PUROHIT-SHETH
12/29/2009



 

       DEPARTMENT OF HEALTH AND HUMAN SERVICES 
                 PUBLIC HEALTH SERVICE 
  FOOD AND DRUG ADMINISTRATION  
    CENTER FOR DRUG EVALUATION AND RESEARCH 
 DIVISION OF CARDIOVASCULAR AND RENAL PRODUCTS 
                   
                                                                                                                                                          
Date: December 17, 2009     
 
From: CDER DCRP QT Interdisciplinary Review Team 
 
Through: Norman Stockbridge, M.D., Ph.D. 
 Division Director 
 Division of Cardiovascular and Renal Products /CDER 
 
To: John Bishai 
 Regulatory Project Manager 
  Division of Metabolism and Endocrine Products 
 
Subject: QT-IRT Consult to NDA 22-200 
 
This memo responds to your consult to us dated May 5, 2009 regarding QTc interval evaluation 
for exenatide, sponsored by Amylin Pharmaceuticals. The QT-IRT received and reviewed the 
following materials: 

• Your consult 

• Meta-analysis report: Effect of exenatide on QT interval of subjects with type 2 diabetes 
participating in studies 2993-112, 2993-113 and 2993-115 (May 27, 2004) 

• Clinical Overview for NDA 22-200 

• Technical report REST080229: Retrospective assessment of the bioavailability of 
subcutaneously administered exenatide once-weekly relative to subcutaneous exenatide 
injectable solution in single and multiple dose clinical studies 

QT-IRT Comments for DMEP 
There are no apparent QT-prolonging effects of exenatide when administered as the extended 
release (BYDUREON) or immediate release (BYETTA) formulations. However, we cannot rule 
out small increases in the QTc interval (<10 ms) because a dedicated TQT study with positive 
and placebo controls was not conducted. Our conclusions are based on the following data: 

• In study 2993LAR-105, replicate 12-lead ECGs were obtained at baseline, at Week 14, 
once steady-state plasma concentrations were achieved, and at Week 30. No individual 
subject post-baseline QTcF measurements ≥450 ms. The mean change from baseline 
QTcF was < 5ms. 
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• In a meta-analysis of studies 2993-112, 2993-113 and 2993-115, there were no apparent 
QTc-prolonging effects of exenatide immediate release. No subjects had change from 
baseline >60 ms. The mean change from baseline QTcF at week 30 on treatment were 
similar to placebo. There was no apparent relationship between exenatide concentrations 
and change in QTcF intervals. 

The average exenatide exposures achieved with the extended-release formulation are lower 
(relative bioavailability is 25%) than the approved formulation (BYETTA).  A dedicated TQT is 
not needed unless there are cardiovascular AEs such as syncope, seizures, ventricular 
arrhythmias or sudden death in the clinical development program and post-marketing reports, for 
which a more accurate and precise assessment of the effects of exenatide on QTc is desired. 

BACKGROUND 
Exenatide is a glucogon-like peptide-1 (BLP-1) receptor agonist (39 amino acids, 4.2 kDa). 
BYETTA® (exenatide) was approved on April 28, 2005 as an adjunct to diet and exercise to 
improve glycemic control in adults with type-2 diabetes. BYETTA 5 µg or 10 µg is administered 
twice daily by subcutaneous injection within 60 minutes prior to meals. 

On May 4, 2009, the sponsor submitted a new drug application for an extended-release 
formulation of exenatide, BYDUREON™ (NDA 22-200). BYDUREON formulation entraps 
exenatide in biodegradable poly microspheres that allow for extended release. The proposed 
dosing regimen is once-weekly. Since BYDUREON and BYETTA share the same active 
ingredient, the BYDUREON application references the safety and efficacy information in the 
BYETTA NDA (NDA 21-773). 

We have been asked by DMEP to review the ECG data to determine if exenatide prolongs the 
QTc interval. 

Overview of Clinical Pharmacology 
Following initiation of weekly administration of 2 mg BYDUREON, mean drug concentrations 
exceeded minimal efficacious concentrations (~ 50 pg/mL) by 2 weeks with gradual increase in 
the average plasma exenatide concentration over 6 to 7 weeks. After 6 to 7 weeks, mean 
exenatide concentrations of approximately 300 pg/mL were maintained indicating that steady-
state was achieved.  

Sponsor’s Table 3 from the Clinical Overview provides a summary of exenatide once weekly 
2 mg pharmacokinetic parameters. 
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Source: Clinical Overview, page 20 

 

Clinical pharmacokinetic exposure from multiple dose Studies 2993LAR-104 and 2993LAR-105 
at the dose of 2 mg (AUC0-168) were compared to the AUC0-inf data obtained for 
subcutaneously (SC) administered exenatide immediate release treatment (BYETTA) in Study 
2993-118 (dose 10 µg/day BID) to estimate the relative bioavailability of exenatide once weekly. 
The overall bioavailability is approximately 25% at the intended dose regimen of 2.0 mg once-
weekly (data shown in Sponsor’s Table 2). This was computed by comparing AUC0-168h at 
week 30 for exenatide once-weekly to product of AUC0-8h*14 for immediate-release exentide 
(10 µg /day 7 days of BID dosing). 
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Source: Technical Report REST080229, page 9 

Reviewer’s Comments: Because the average exposures achieved with the extended-release 
formulation are lower than the approved formulation, a dedicated TQT study might not be 
needed if there are no cardiovascular safety signals in the clinical development program and 
post-marketing reports. 

Electrocardiograms Results in Study 2993LAR-105 
In Study 2993LAR-105, 12-lead ECGs were performed in subjects treated with exenatide once 
weekly at baseline and after steady-state plasma exenatide concentrations had been achieved 
(Week 14 and Week 30 or Early Termination). Standard 12-lead ECGs were performed in 
triplicate after approximately 5 minutes of quiet rest with the subject in a supine position. The 
ECGs were transmitted to the centralized ECG vendor for overread.  

The mean (SD) QTcF interval at baseline was 403.3 (16.8) ms, with a change from baseline to 
Week 14 of 1.7 (9.7) ms and a change from baseline to Week 30 or Early Termination of 3.0 
(11.4) ms. In BYETTA-treated subjects, the mean (SD) QTcF interval at baseline was 403.8 
(17.4) ms, with a mean change from baseline to Week 30 or Early Termination of -0.67 (11.3) 
ms (Supporting Data Summary 3.5.2). No individual subject post-baseline QT measurements 
during the study consistently met the criteria of clinically meaningful QT prolongation (QT 
interval ≥500 ms and QTcF or QTcB interval ≥450 ms). 
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Source: CSR 2993LAR-105 (Through Week 52), page 3611 

 

Meta-Analysis for QTc Prolongation 
To support NDA 21-773 (BYETTA, exenatide immediate release), the sponsor conducted a 
retrospective meta-analysis to explore the relationship between QT interval and exenatide more 
extensively using QT data from electrocardiogram (ECG) measurements collected during those 
three Phase 3 clinical trials of exenatide. Data from a total of 105 subjects treated with exenatide 
or placebo for 30 weeks were evaluable for this meta-analysis. ECGs and plasma exenatide 
concentrations were collected during the 4-hour period after exenatide dosing, a time interval 
when systemic exenatide concentrations are in the therapeutic range. 

Studies 112, 113, and 115 were Phase 3, randomized, placebo-controlled, parallel-design clinical 
trials testing the safety and efficacy of exenatide in subjects with type 2 diabetes. Subjects were 
to add placebo or exenatide (5 µg or 10 µg twice daily [BID]) to their metformin (Study 112), 
sulphonylurea (Study 113), or metformin plus sulphonylurea treatment (Study 115) for 30 weeks. 
All subjects assigned to exenatide treatment were to administer 5 µg BID during the first 4 weeks 
of treatment and, according to treatment assignment, either 5 µg or 10 µg BID for the remaining 
26 weeks. A schematic of the study design for the phase 3 studies is shown below. 
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Source: Meta-analysis report, page 8 

 
A total of 105 subjects from the meal tolerance subgroups of Studies 112, 113, and 115 had ECG 
values within 4 hours after administration of placebo or exenatide at Week 30. Of those subjects, 
59 had evaluable plasma exenatide concentrations for comparison with QT intervals. 

No apparent QTc-prolonging effects were observed in the meta-analysis: 

1. Only 1 subject had a QTcF >470 ms at Week 30 of treatment (sponsor’s Table 5.3). 
However, this subject had a baseline QTcF of 505 ms, resulting in a change from baseline 
of -17 ms (sponsor’s Table 5.4). No subjects had change from baseline >60 ms. 

2. Differences between the placebo group and the 5-µg and 10-µg groups are not 
statistically significant or clinically meaningful, as assessed by the 95% confidence 
intervals for the difference in change from baseline (shown in Sponsor’s Table 5.6). 

3. The scatterplots of plasma exenatide concentration and change in QTcF intervals from 
baseline do not show any obvious pattern, and no slope estimates from the regressions 
were statistically different from 0 (sponsor’s figure 5.3). 
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Source: Meta-analysis report, page 14 

 
Source: Meta-analysis report, page 15 
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       DEPARTMENT OF HEALTH AND HUMAN SERVICES 
                 PUBLIC HEALTH SERVICE 
  FOOD AND DRUG ADMINISTRATION  
    CENTER FOR DRUG EVALUATION AND RESEARCH 
 DIVISION OF CARDIOVASCULAR AND RENAL PRODUCTS 
                   
                                                                                                                                                          
Date: September 14, 2009     
 
From:  Thomas A. Marciniak, M.D. 
 Medical Team Leader 
 Division of Cardiovascular and Renal Products  
 
Subject: Cardiovascular risk analysis for Bydureon, NDA 22,200 
 
Through: Norman Stockbridge, M.D., Ph.D. 
 Division Director 
 
To: John Bishai, Project Manager 
 Division of Metabolism and Endocrinology Products  
 
This memo responds to your consult to us dated August 28, 2009, requesting our review of a 
proposed cardiovascular (CV) risk meta-analysis (MA) for Bydureon.  Bydureon is a once 
weekly formulation of exenatide (Byetta), a synthetic peptide with incretin-mimetic actions (with 
activity at the glucagon-like peptide-1 (GLP-1) receptor) approved by you in 2005 as twice-daily 
adjunctive therapy to improve glycemic control in type 2 diabetics.  The sponsor based the CV 
MA on Byetta studies because there are no large, long-term studies of Bydureon.  While the 
sponsor’s CV MA appears to have some significant flaws and limitations, neither it nor our MA 
of the data suggests any significant CV risks for exenatide.  However, the paucity of events for 
these MAs makes further study advisable.  We summarize below our understanding of the 
sponsor’s MA interspersed with our comments and followed by our analyses and 
recommendations. 
 
The sponsor based the CV MA on the 12 long-term, randomized controlled trials of Byetta 
shown in Table 1. 



 

Table 1: Summary of Trials Included in the CV MA 

 
 
The sponsor excluded clinical-pharmacology trials and other short-term trials (duration ≤ 1 
month).  For the primary analysis the sponsor also excluded longer-term uncontrolled trials but 
did provide additional analyses of the latter. 
 
COMMENT: The sponsor does appear to have used for the MA all trials that provide significant 
exposure and a controlled comparison. However, the total exposure for this CV MA is limited, 
about 1000 person-exposure years on drug.  The sponsor also notes that “subjects were 
generally excluded from the study if they had a clinically significant history of cardiac disease or 
presence of active cardiac disease within 1 year prior to the study, including myocardial 
infarction, clinically significant arrhythmia, unstable angina, moderate to severe congestive 
heart failure, coronary artery bypass surgery, or angioplasty; if they had poorly controlled 
blood pressure at screening; or if they had a clinically significant electrocardiogram 
abnormality at screening.” Hence the numbers of events are small. 
 
The sponsor did not assemble a blinded adjudication committee but used MedDRA terms and “A 
team of Amylin and Eli Lilly physicians from Clinical Development and Global Safety 
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independently reviewed the list of preferred terms prior to the analyses to focus on those that 
would most likely represent true events of interest, regardless of whether they actually occurred 
in the clinical trial database.  In addition, all data for subjects who died were examined to 
ascertain if the underlying cause was cardiovascular-related based on the preferred terms and a 
review of the case details.”  Using the terms the sponsor defined a primary endpoint, referred to 
as “Primary MACE”, consisting of cardiovascular mortality, myocardial infarction (MI), stroke, 
acute coronary syndrome, and revascularization procedures, and a “Secondary CV Endpoint” 
consisting of the Primary MACE events plus arrhythmia, heart failure, and mechanical-related 
events.  The sponsor alleges the Secondary CV Endpoint “is defined to include all relevant 
cardiovascular adverse events.”   
 
COMMENT: The lack of an independent, blinded adjudication is a deficit that makes scrutiny of 
the event adjudication critical.  We did that and did find some problems that we present below.  
We also disagree with the sponsor’s primary endpoint of Primary MACE: the FDA guidance 
recommends including CV mortality, MI, and stroke and possibly including hospitalization for 
acute coronary syndrome (ACS), urgent revascularization procedures, and other events.  
Because, as the sponsor notes, “the studies were not specifically designed to assess 
cardiovascular events”, we favor restricting the primary analysis to the more serious events of 
CV mortality, MI, and stroke that are more likely to be reliably described and reported.  For 
secondary endpoints we favor including events that are indicative of new problems, e.g., the 
FDA guidance mentions “urgent” revascularization rather than any revascularization because 
the former should be urgent because of some new manifestation or event.  The sponsor’s 
Secondary CV Endpoint is seriously flawed by including many minor arrhythmias such as sinus 
tachycardia and ambiguous events such as palpitations.  We present our findings on the event 
adjudications below after a brief summary of the sponsor’s CV MA results. 
 
We show the sponsor’s primary analyses for both endpoints of the CV MA in Table 2. 

Table 2: Sponsor’s Primary Analyses for CV MA 

 
      RR = relative risk by Mantel-Haenszel procedure 
 
By the sponsor’s analyses the point estimates of the RR of the CV endpoints is favorable for 
exenatide compared to the control groups.  The upper confidence interval (CI) of the RR for the 
Primary MACE Endpoint just exceeds the cutoff, specified in the FDA guidance, below which a 
postmarketing safety trial may not be necessary.  Note that the number of events is small. 
 
From the SAS data sets we were able to confirm the sponsor’s CV MA results for the Primary 
MACE Endpoint in Table 2 based on the sponsor’s encoding of AEs.  However, we found both 
errors of commission and errors of omission in the sponsor’s encodings of Primary MACE: 
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• For errors of commission (events coded as a Primary MACE Endpoint whose 
descriptions do not match the included events), we identified nine patients with such 
events in each of the drug and control groups.  The miscodings were predominantly 
angina or a stress test not qualified in the AE listings as unstable angina or for which an 
intervention was done, but also included TIA.  It is possible that some of these may have 
had an intervention not listed as an AE but described elsewhere in the sponsor’s records.   
While these are evenly distributed and hence don’t appear biased, they do inflate the 
event rates in both groups such that the confidence interval on the relative risk is smaller 
including them compared to excluding them. 

 
• For errors of omission (events not coded as a Primary MACE Endpoint whose 

descriptions could match the included events), we identified one patient in a drug group 
and eight patients (10 events) in the control groups with AEs described as coronary artery 
disease.  For the drug patient and five of the control patients the investigator reported the 
event as serious and severe.   The SAS datasets and the case report forms we checked do 
not include more information regarding the nature of the coronary artery disease event. 

 
The problems described above with the event adjudications reinforced our belief that we should 
base the primary analysis on CV death, MI, and stroke—there is no discrepancy between the 
sponsor’s and our adjudication of these most serious events.  Hence we performed a MA, using 
the sponsor’s primary Mantel-Haenszel fixed effect analysis as well as a Dersimonian-Laird 
random effects analysis, of the guidance-recommended endpoint.  We also performed a 
secondary analysis including all additional, non-intervention related CV events: coronary artery 
disease, unstable angina, and angina; heart failure; and transient ischemic attack.  We excluded 
the arrhythmia events.  We show the results of our MA in Table 3. 
  

Table 3: DCRP CV MA 
CV death/MI/stroke +angina/CAD/HF/TIA  

EX P-C EX P-C 
Patients at risk (N) 2316 1629 2316 1629 
Patients with events (n) 9 7 28 18 
Percentage (n/N x 100) 0.4% 0.4% 1.2% 1.1% 
Mantel-Haenszel RR* 0.84 (0.33 - 2.17) 0.98 (0.56-1.71) 
I-squared 0 0.24 
Dersimonian-Laird RR* 0.79 (0.28-2.19) 0.98 (0.45-2.13) 
* RR = relative risk (95% confidence interval) 
 
COMMENT: For our MAs the point estimates of the relative risk of CV disease with exenatide 
compared to control are close to one.  Additionally, because there are few serious events, the 
confidence intervals are wide and exceed the guidance criteria for which the guidance 
recommends further study. 
 
Because the sponsor provided data sets with all AEs and because exenatide is from a drug class 
with some preclinical signals of carcinogenicity, we also examined cancer events.  We show our 
cancer MA results in Table 4. 
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Table 4: DCRP Cancer MA 
malignancies excl. skin +skin cancer  
EX P-C EX P-C 

Patients at risk (N) 2316 1629 2316 1629 
Patients with events (n) 11 2 14 4 
Percentage (n/N x 100) 0.5% 0.1% 0.6% 0.2% 
Mantel-Haenszel RR 2.0 (0.7 - 6.4) 1.7 (0.7 - 4.6) 
I-squared 0 0 
Dersimonian-Laird RR 1.8 ( 0.5 - 7.1) 1.7 (0.6 - 5.0) 
* RR = relative risk (95% confidence interval) 
 
In Table 4 “malignancies excl. skin” includes all malignancies except skin cancers.  We believe 
that excluding non-melanoma skin cancers is appropriate because they are rarely life-threatening 
or serious and hence ascertainment of them is erratic.  (There were no melanomas in the 
exenatide studies.)  For completeness we have included a MA of all malignancies including skin 
cancers in the second column. 
 
COMMENT: The point estimate for the RR of all malignancies (excluding skin cancer) for 
exenatide compared to control is about two.  There were no thyroid malignancies reported and 
the one pancreatic cancer occurred in a control group patient.  The numbers of malignancies are 
small so the confidence intervals are very wide.  We believe that any future CV outcome studies 
should also collect data on malignancies. 
 
Recommendations 
 

1. While it is reassuring that the point estimates of the relative risk of exenatide compared 
to control for CV events are about one or less than one, the confidence intervals on our 
estimates are wide and exceed the criterion above which the FDA guidance recommends 
further study.  The sponsor’s report states that “the sponsor is planning a cardiovascular 
outcomes trial designed to demonstrate superiority of exenatide once weekly…”  We 
recommend that you designate such a trial as a post-marketing requirement.  We have 
the following recommendations about the trial: 

a. The trial should use the Standardized Data Collection for Cardiovascular Trials 
data elements and endpoint recommendations. 

b. The trial case report forms should also capture the investigators’ verbatim 
description of the cardiovascular AEs such that a clinician can understand the 
nature of the event.  An ambiguous description such as “coronary artery disease” 
is unacceptable. A description of ten words or less should usually suffice. 

c. The sponsor should submit SAS data sets with both the initial verbatim terms 
recorded by the investigators and the final versions that the sponsor’s 
representatives (CROs) have influenced through a data clarification process.  For 
the cardiovascular trials we see CROs frequently influence the wording of the 
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verbatim terms through a data clarification process.  The rewordings are usually 
but not invariably improvements. 

d. The sponsor should have the events adjudicated by a blinded-to-treatment, 
independent adjudication committee.  The sponsor should submit all records kept 
on the adjudication procedures.  In particular, if the adjudications involve an 
initial review by more than one adjudicator, the sponsor should submit data sets 
documenting the agreement or disagreement of the initial adjudicators and the 
logic justifying the final adjudication. 

e. The sponsor should submit complete CRFs for all adjudicated or suspected 
cardiovascular events.  The submitted CRFs should include Medwatch forms and 
all other forms or hospital records, procedure reports, etc., obtained by the 
sponsor for the adjudications. 

 
2. The sponsor should collect data on malignancies in the CV outcomes trials.  We have the 

following recommendations about malignancy data collection: 
a. The CRFs should capture any baseline history of malignancies. 
b. The data collected on any treatment-emergent, neoplasm-related event should be 

sufficient to characterize whether the neoplasm is benign or malignant and 
whether it is new or recurrent.  The investigators should submit procedure 
records and histopathologic reports whenever possible. 

c. The trial need not collect detailed information on non-melanoma skin cancers, 
e.g., procedure records and histopathologic reports are not necessary.   
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extended release. Bydureon is also referred as ‘exenatide once weekly’ or exenatide LAR (long 
acting release) in this submission. 
 
The exenatide once weekly drug product kit consists of microsphere powder in a  vial, diluent 
in a  syringe, injection needles, and a vial connector. The exenatide once weekly dose is 
prepared by mixing one vial of microspheres with one syringe of diluent. The resulting suspension 
is administered by subcutaneous injection using the diluent syringe. Two milligrams of exenatide 
from each single dose kit are to be administered subcutaneously once per week. 
 
The proposed dosing recommendation is as follows: 

 Exenatide LAR (2 mg per dose) should be administered once weekly. The dose can be 
administered at any time of the day, with or without meals. 

 A reduction in the dose of concomitant sulfonylurea may be considered to mitigate the risk 
of hypoglycemia. 

 
Clinical concerns with this product include possible elevated serum calcitonin and  medullary 
thyroid cancer as well as hemorrhagic or necrotizing pancreatitis (HNP).  Complete ascertainment of 
these adverse events is very important.  At whatever site(s) the DSI team choose(s), please look for 
any evidence that there were cases of elevated calcitonin, thyroid cancer, or HNP that were not 
included in the NDA submission.  This would be in addition to the usual items for which the DSI 
team routinely inspects. 
 
III.   Protocol/Site Identification 
 
The Division of Metabolism and Endocrinology Products suggests inspection of two of the 
following sites.  These are suggestions; the Division of Scientific Investigations may use discretion 
in the choice of site(s). 
 

Site # (Name, Address, Phone 
number, email, fax#) 

Protocol 
# 

Number of 
Subjects Indication 

405, Dean Kereiakes, Cincinnati, OH 105 & 
105c 

22 enrolled/18 
completed 

.  
Last inspection Oct 1996 

(VAI due to inadequate and 
inaccurate records) 

108, Eric J. Klein, Olympia, WA 105 & 
105c 

39 enrolled/34 
completed 

High enrollment  

 
 
IV. Site Selection/Rationale 
 
Domestic Inspections:  
 
Reasons for inspections (please check all that apply): 
 

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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    x     Enrollment of large numbers of study subjects 
           High treatment responders (specify): 
          Significant primary efficacy results pertinent to decision-making  
          There is a serious issue to resolve, e.g., suspicion of fraud, scientific misconduct, 

significant human subject protection violations or adverse event profiles. 
 

 
International Inspections: 
 
Reasons for inspections (please check all that apply): 
          There are insufficient domestic data 
           Only foreign data are submitted to support an application  
          Domestic and foreign data show conflicting results pertinent to decision-making  
          There is a serious issue to resolve, e.g., suspicion of fraud, scientific misconduct, or 

significant human subject protection violations. 
              Other (specify)  
 
Five or More Inspection Sites: 
Not applicable.   
 
Should you require any additional information, please contact John Bishai (RPM) at 301-796-1311 
or Valerie Pratt (Medical Officer) at 301-796-1050. 
 
Concurrence: 
 Valerie Pratt, M.D., Medical Reviewer 
 Ilan Irony, M.D., Medical Team Leader 
 Mary Parks, M.D., Director, Division Director  

(b) (4)



Linked Applications Submission
Type/Number Sponsor Name Drug Name / Subject
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