
 
 

 
 

 
 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

CENTER FOR DRUG EVALUATION AND 

RESEARCH
 

APPLICATION NUMBER:
 

212904Orig1s000
 

ADMINISTRATIVE and CORRESPONDENCE  

DOCUMENTS
 



 

 

 
 

 

 
 

 
 

 
 

 

 
 

 

 

  
 

 
 

 
 

IND 075547 
MEETING MINUTES 

Aveo Pharmaceuticals, Inc. 
Attention: Michael N. Needle, MD 
Chief Medical Officer 
One Broadway, 14th Floor 
Cambridge, MA 02142 

Dear Dr. Needle: 

Please refer to your Investigational New Drug Application (IND) submitted under section 
505(i) of the Federal Food, Drug, and Cosmetic Act for tivozanib. 

We also refer to the meeting between representatives of your firm and the FDA on 
October 23, 2019. The purpose of the meeting was to discuss an overview of AVEO’s 
proposal to submit a New Drug Application (NDA) based on positive results from the 
RCC pivotal trials, TIVO-1 and TIVO-3 and obtain the agency’s concurrence on the 
“fileability”, content, and format of the NDA. 

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

If you have any questions, call Charlene Wheeler, MSHS, Senior Regulatory Project 
Manager, at 301-796-1141. 

Sincerely, 

{See appended electronic signature page} {See appended electronic signature page} 

Charlene Wheeler, MSHS Chana Weinstock, MD 
Senior Regulatory Health Project Manager Clinical Team Leader 
Division of Oncology Products 1 Division of Oncology Products 1 
Office of Hematology and Oncology Products Office of Hematology and Oncology Products  
Center for Drug Evaluation and Research          Center for Drug Evaluation and Research 

Enclosure:
	
 Meeting Minutes 
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Treatment of patients with advanced renal cell carcinoma 

(RCC) 
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Chana Weinstock, MD
	
Charlene Wheeler, MSHS 


Director, Division of Oncology Products 1 (DOP1) 
Deputy Director, DOP1 
Clinical Team Lead, DOP1 
Clinical Team Lead, DOP1 
Clinical Reviewer, DOP1 
Clinical Reviewer, DOP1 
Clinical Reviewer, DOP1 
Statistical Team Lead, OB, DBV 
Statistical Reviewer, OB, DBV 
Senior Regulatory Project Manager, DOP1 

AVEO Pharmaceuticals, Inc. 
AVEO Pharmaceuticals, Inc. 
AVEO Pharmaceuticals, Inc. 

Robert Young, MD RCY Medicine 
(b) (4)

MEMORANDUM OF MEETING MINUTES 

Meeting Type: Type B 
Meeting Category: Pre-NDA 

Meeting Date and Time: October 23, 2019, 10-11AM 
Meeting Location: 

Application Number:
Product Name: 

Indication: 

Sponsor Name: 

Meeting Chair:
Meeting Recorder: 

FDA ATTENDEES 
Julia Beaver, MD 
Amna Ibrahim, MD 
Chana Weinstock, MD 
Daniel Suzman, MD 
James Xu, MD 
Elaine Chang, MD 
Mitchel Anscher, MD 
Shenghui Tang, PhD 
Anup Amatya, PhD 
Charlene Wheeler, MSHS 

SPONSOR ATTENDEES 
Michael Needle, MD 
Michael Bailey, MD 
Roger Aitchison, MD 

1.0 BACKGROUND 


Tivozanib is a VEGF inhibitor being developed for treatment of advanced renal cell 
carcinoma by AVEO Pharmaceuticals Inc. (AVEO). In September 2012, AVEO 
submitted a new drug application (NDA 204408) seeking marketing approval of 
tivozanib as a first-line systemic treatment for patients with metastatic renal cell 
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carcinoma (mRCC) based on a single study AV-951-09-301. This was a Phase 3 study 
(TIVO-1) comparing tivozanib (N=260) to sorafenib (N=257) as a first-line treatment in 
patients with mRCC. AVEO decided to allow post progression crossover from the 
control arm to the investigational arm, but not vice versa. The analysis of PFS, the 
primary endpoint, showed a statistically significant improvement with tivozanib 
[HR=0.80, p=0.04]. However, the final analysis of OS showed a trend towards a 
detrimental effect on survival with tivozanib [HR=1.25, p=0.11]. This NDA was 
discussed on May 2, 2013, with the Oncology Drug Advisory Committee (ODAC). The 
Committee did not find that tivozanib demonstrated a favorable risk-benefit assessment. 
FDA did not approve this application in its decision in June 2013. FDA recommended 
that AVEO conduct additional trial(s) using PFS as the primary endpoint and OS as a 
secondary endpoint. The FDA stated that the trial should be powered to detect a 
difference in PFS and adequately sized to ensure there is no adverse effect on OS and 
that the results of such a trial should be applicable to the US population.  

AVEO submitted a meeting request on March 27, 2015, seeking FDA’s advice regarding 
the design, conduct, and the applicability of the FDA recommended study. In preliminary 
comments sent May 14, 2015, FDA stated that the proposed Phase 3 study may 
support AVEO’s indication for tivozanib in the third-line setting. Whether the results from 
this study can support AVEO’s proposal for tivozanib in the first-line setting will be a 
review issue. 

Since then, AVEO has conducted another Phase 3 study (TIVO-3) in the US and other 
applicable countries comparing tivozanib to sorafenib in the third line setting for patients 
with mRCC who have failed at least two regimens, including at least 1 VEGFR-TKIs 
(excluding sorafenib). The primary endpoint of this study is PFS and the secondary 
endpoint is OS. Per AVEO, the study finished enrollment of 351 patients in August 
2017. In September 2018, the TIVO-3 independent Steering Committee recommended 
performing the analysis at that time rather than waiting for additional events to reach the 
planned 255 PFS events. The reasons given were that the current patients have been 
on study for at least 1 year and may not progress for some time, and that the small 
reduction in events at the time of the final analysis was unlikely to materially affect the 
results. The study was stopped early as proposed at 246 PFS events. The protocol and 
SAP were amended to reflect the change per meeting comments from FDA. On  
January 24, 2019, in a meeting with FDA discussing the potential submission of NDA, 
Aveo then reported the following results for TIVO-3. No information is provided 
concerning additional treatment after PD in this third-line population. 

U.S. Food and Drug Administration 
Silver Spring, MD 20993 
www.fda.gov 
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Because of the potential decrement in OS demonstrated in two trials at the time of 
meeting in January 2019, FDA recommended that the sponsor should consider not 
submitting an NDA at that time. FDA also recommended that patients receiving 
tivozanib on clinical trials should be reconsented and information provided concerning 
OS for both trials. The sponsor stated they may consider conducting a formal interim 
analysis at a later date.  

The SAP was amended by the sponsor on February 21, 2019, to redefine the pre-
specified final OS analysis to be conducted when all subjects in follow-up were on-study 
for at least 2 years. Subsequently, the sponsor submitted updated overall survival 
analysis with results shown follows: HR 0.99, 95% CI: 0.76, 1.29; p=0.95, based on 227 
OS events. The median OS was 16.4 (95% CI: 13.4, 22.2) months in the tivozanib 
group vs 19.6 (95% CI: 14.9, 24.2) months in the sorafenib group. Twenty-two patients 
(20 tivozanib and 2 sorafenib) remain on study and progression free with a median 
follow-up of 32.5 months. 

U.S. Food and Drug Administration 
Silver Spring, MD 20993 
www.fda.gov 
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The sponsor is requesting this meeting to discuss NDA submission based on updated 
TIVO-3 study as reported above. 

FDA sent Preliminary Comments to Aveo on October 17, 2019. 

2. DISCUSSION 

2.1. Questions and Responses 

Question 1: Based on the totality of data presented, does the Agency agree that the 
results of 21 clinical studies with tivozanib support submission of an NDA for treatment 
of advanced RCC? The 3 key studies in advanced RCC include: 

 Two pivotal Phase 3, randomized, controlled studies in advanced RCC (TIVO-3 
and TIVO-1) 

 An extension study (902) demonstrating activity in second-line advanced RCC 

FDA Response: We remain concerned about the results of TIVO3 in the context 
of the overall development of the drug. Your current interim OS results do not 
abrogate concerns over detriment and may worsen with final analysis at 263 
events. The median overall survival for tivozanib is worse than that of sorafenib. 

Given the totality of evidence presented to date we recommend that you do not 
submit this application at this time. 

AVEO Response: Aveo acknowledges FDA’s concern and remains committed to 
collaborating on the best path forward for the tivozanib new drug application (NDA). 

U.S. Food and Drug Administration 
Silver Spring, MD 20993 
www.fda.gov 
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Since the original NDA submission in 2012, there have been new therapies made 
available for patients with advanced renal cell carcinoma (RCC). Checkpoint Inhibitors 
(CPIs) have become a key element in the standard of care for these patients both as a 
single agent and in combination with other active agents. Aveo recognizes that the 
standard of care for treatment naïve patients with RCC has changed significantly, and 
the use of single agent VEGFR-TKIs are not as common in the current treatment 
landscape. 

Based on the Agency feedback received in May 2013, Aveo conducted another Phase 3 
study (TIVO-3) to support an indication for tivozanib in the third and fourth-line setting, 
with the intention of utilizing the totality of data from the following 3 studies to support 
the indication for the treatment of patients with advanced RCC: 
 TIVO-3: A Phase 3, Randomized, Controlled, Multi-Center, Open-Label Study to 

Compare Tivozanib Hydrochloride to Sorafenib in Subjects with Refractory 
Advanced Renal Cell Carcinoma 

	 TIVO-1: A Phase 3, Randomized, Controlled, Multi-Center, Open-Label Study to 
Compare Tivozanib (AV-951) to Sorafenib in Subjects with Advanced Renal Cell 
Carcinoma 

	 Study 902: An Extension Treatment Protocol for Subjects who have Participated 
in a Phase 3 Study of Tivozanib vs. Sorafenib in Renal Cell Carcinoma (Protocol 
AV-951-09-301) 

Considering the change in the treatment landscape, Aveo is proposing to revise the 
indication statement based on the clinical results available from TIVO-3, with the TIVO-1 
and 902 study results being supportive to the NDA. 

Consistent with other TKI therapies in this setting, we believe the clinical safety and 
efficacy results of the TIVO-3 study support the NDA submission for the proposed 
indication at this time. The proposed indication is for the treatment of adult patients with 
relapsed or refractory advanced RCC. Aveo acknowledges FDA’s preliminary feedback 
that the current OS interim results submitted in the briefing document to support this 
meeting do not abrogate FDA’s concerns over detriment, however, based on statistical 
modeling assumptions and durability of the PFS advantage over sorafenib, Aveo 
remains confident that the final OS analysis will not worsen with additional follow up.  

As a result, Aveo is requesting FDA’s agreement with and support for the plan to submit 
the NDA as planned in December 2019, and Aveo commits to submitting updated TIVO-
3 OS data in June 2020 (or another date, as requested by the Agency) to confirm no 
adverse effect on OS with the treatment of tivozanib. Aveo looks forward to discussing 
this revised plan with the Agency during the upcoming meeting on October 23rd and 
remains optimistic that we will be able to find a mutually agreeable path forward. 

U.S. Food and Drug Administration 
Silver Spring, MD 20993 
www.fda.gov 
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Meeting Discussion: FDA acknowledges the sponsor’s responses and reiterates 
concerns about the survival information and the totality of data. Ultimately the 
choice to submit the data is the sponsor’s, however an ODAC discussion will 
likely be required. Should the sponsor wish to proceed with a revised OS analysis 
in June 2020, they should submit an updated SAP with a planned OS update 
based on the projected number of events at that time. 

Question 2: At the time of the NDA submission, the safety database will consist of more 
than 1,000 RCC patients exposed to the intended prescribed dose of tivozanib 1.5 
mg/day. Does the Agency agree that the safety database is adequate to support the 
NDA? 

FDA Response:  Yes, however see response to Question 1. 

Meeting Discussion: No discussion took place during the meeting. 

Question 3: The Integrated Summary of Efficacy (ISE) will include efficacy data from 3 
key studies in advanced RCC, the 2 pivotal Phase 3 studies (TIVO-3 and TIVO-1) and 
extension study 902, and supportive study 201. Efficacy data will not be pooled but 
presented side-by-side. Does the Agency agree with the approach for the ISE? 

FDA Response:  We agree with the proposed approach for the ISE, however see 
response to Question 1. 

Meeting Discussion: No discussion took place during the meeting. 

Question 4: The Integrated Summary of Safety (ISS) will include pooled safety data 
from 3 key studies in advanced RCC, the 2 pivotal Phase 3 trials (TIVO-3 and TIVO-1), 
extension study 902, and 3 supportive studies of single-agent tivozanib in RCC (201, 
202, and 205). Additional safety data from 1 combination therapy study in RCC, 3 
monotherapy studies in other tumors, 5 combination therapy studies in other tumors, 1 
extension study in mono/combination therapy studies, and 5 studies in healthy subjects 
will be included. Does the Agency agree with the approach for the planned analyses for 
safety? 

FDA Response:  Yes, all datasets should be in standard format. However, see 
response to Question 1. 

Meeting Discussion: No discussion took place during the meeting. 

Question 5: The sponsor will provide patient narratives as outlined below. Does the 
Agency agree with the proposal? 

FDA Response: Yes. Additional narratives may be requested during review of the 
NDA, however see response to Question 1. 

U.S. Food and Drug Administration 
Silver Spring, MD 20993 
www.fda.gov 
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Meeting Discussion: No discussion took place during the meeting. 

Question 6: The sponsor plans to submit electronic case report forms as outlined 
below. Does the Agency agree with this approach? 

FDA Response:  Yes. Additional eCRFs may be requested during review of the 
NDA, however see response to Question 1. 

Meeting Discussion: No discussion took place during the meeting. 

Question 7: The sponsor intends to submit individual and ISE/ISS analysis datasets in 
Module 5, as described. Does the Agency agree with the proposed approach for 
submission of datasets and supportive documentation in the NDA? 

See response to Question 1. In general, we agree with the proposal to submit 
individual and ISE/ISS analysis datasets in Module 5. Please include the following 
in your submission, 

(1) SAS program to derive the response status from raw data (target lesion 
measurements, non-target status, and new lesion status at each assessment) 
following RECIST v1.1 based on investigator and central radiology
assessments. This program should be stand-alone (i.e., no macros) so that it
can be run on FDA computers. In addition, we generally require an output 
dataset (one record per patient per tumor assessment) including the following 
data: 

	 Patient ID, Randomized arm, Visit number, Visit name, Visit date, Baseline 
target lesion SLD, Target lesion SLD at this visit, % change of SLD from 
baseline, Nadir SLD value, % change of SLD from nadir, Non-target lesion 
response status at this visit, New lesion (yes/no) at this visit, Response 
status at this visit, Best overall response, Confirmed response (yes/no), 
Evaluator (Investigator or Central radiology) 

	 If there is a discrepancy between programmatically derived and 
independent assessors’ assessment of response status/progression time, 
provide a dataset that lists each patient’s response along with expiation of 
the discrepancy. 

(2) If adjudication was required, a dataset that lists each patient’s response and 

flags those in which adjudication was required, and what the adjudicator 

concluded. Alternatively, if this information is readily available in existing 

datasets, please provide guidance on how to easily view this information. 


U.S. Food and Drug Administration 
Silver Spring, MD 20993 
www.fda.gov 
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(3) If independent assessor’s global review differs from their timepoint reviews, 
provide comments with explanation. Alternatively, if this information is
readily available in existing datasets, please provide guidance on how to 
easily view this information. 

(4) For legacy datasets, provide a reviewer’s guide with sufficient details and 
SAS programs with clear comments. The comments should help reviewers to
navigate the program code easily. 

(5) The last date of sweep to ascertain the survival status of all participants as of 
the data cut-off-date. In the reviewer’s guide, provide guidance on how to 
easily view this information. 

Meeting Discussion: No discussion took place during the meeting. 

Question 8: The sponsor does not intend to include scans as reviewed by the 
independent radiological review (IRR) committee in the NDA. Does the Agency agree 
with the proposal? 

FDA Response:  Yes, however see response to Question 1. 

Meeting Discussion: No discussion took place during the meeting. 

Question 9: Standard 12-lead electrocardiograms (ECG) were performed in the QTc 
study. The ECG data were uploaded to the ECG Warehouse to support the original 
NDA for tivozanib (NDA 204408, submitted 28 Sep 2012). The sponsor proposes to not 
resubmit the data. Does the Agency agree with the proposal? 

FDA Response:  Yes, however see response to Question 1. 

Meeting Discussion: No discussion took place during the meeting. 

Question 10: Does the FDA have any other recommendations to enable the efficient 
review of the planned NDA? 

FDA Response:  See response to Question 1. 

Meeting Discussion: No discussion took place during the meeting. 

3.0 DISCUSSION OF THE CONTENT OF A COMPLETE APPLICATION 

As stated in our September 17, 2019, communication granting this meeting, if, at the 
time of submission, the application that is the subject of this meeting is for a new 
molecular entity or an original biologic, the application will be subject to “the Program” 
under PDUFA VI. Therefore, at this meeting be prepared to discuss and reach 

U.S. Food and Drug Administration 
Silver Spring, MD 20993 
www.fda.gov 
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agreement with FDA on the content of a complete application, including preliminary 
discussions on the need for risk evaluation and mitigation strategies (REMS) or other 
risk management actions and, where applicable, the development of a Formal 
Communication Plan. You and FDA may also reach agreement on submission of a 
limited number of minor application components to be submitted not later than 30 days 
after the submission of the original application. These submissions must be of a type 
that would not be expected to materially impact the ability of the review team to begin its 
review. All major components of the application are expected to be included in the 
original application and are not subject to agreement for late submission.  

Discussions and agreements will be summarized at the conclusion of the meeting and 
reflected in FDA’s meeting minutes. If you decide to cancel this meeting and do not 
have agreement with FDA on the content of a complete application or late submission of 
any minor application components, your application is expected to be complete at the 
time of original submission. 

In addition, we remind you that the application is expected to include a comprehensive 
and readily located list of all clinical sites and manufacturing facilities.  

Information on the Program is available at FDA.gov.1 

DISCUSSION OF THE CONTENT OF A COMPLETE APPLICATION 

	 The content of a complete application was discussed.  

	 All applications are expected to include a comprehensive and readily 

located list of all clinical sites and manufacturing facilities included or 

referenced in the application. 


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

PREA REQUIREMENTS 

Under the Pediatric Research Equity Act (PREA) (codified at section 505B of the 
Federal Food, Drug, and Cosmetic Act (FD&C Act), 21 U.S.C. 355c), all applications for 
new active ingredients (which includes new salts and new fixed combinations), new 
indications, new dosage forms, new dosing regimens, or new routes of administration 
are required to contain an assessment of the safety and effectiveness of the product for 
the claimed indication(s) in pediatric patients unless this requirement is waived or 
deferred (see section 505B(a)(1)(A) of the FD&C Act). Applications for drugs or 

1 https://www.fda.gov/ForIndustry/UserFees/PrescriptionDrugUserFee/default.htm 
U.S. Food and Drug Administration 
Silver Spring, MD 20993 
www.fda.gov 
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biological products for which orphan designation has been granted that otherwise would 
be subject to the requirements of section 505B(a)(1)(A) are exempt pursuant to section 
505B(k)(1) from the PREA requirement to conduct pediatric assessments. 

Title V of the FDA Reauthorization Act of 2017 (FDARA) amended the statute to create 
section 505B(a)(1)(B), which requires that any original marketing application for certain 
adult oncology drugs (i.e., those intended for treatment of an adult cancer and with 
molecular targets that FDA has determined to be substantially relevant to the growth or 
progression of a pediatric cancer) that are submitted on or after August 18, 2020, 
contain reports of molecularly targeted pediatric cancer investigations. See link to list of 
relevant molecular targets below. These molecularly targeted pediatric cancer 
investigations must be “designed to yield clinically meaningful pediatric study data, 
gathered using appropriate formulations for each age group for which the study is 
required, regarding dosing, safety, and preliminary efficacy to inform potential pediatric 
labeling” (section 505B(a)(3)). Applications for drugs or biological products for which 
orphan designation has been granted and which are subject to the requirements of 
section 505B(a)(1)(B), however, will not be exempt from PREA (see section 505B(k)(2)) 
and will be required to include plans to conduct the molecularly targeted pediatric 
investigations as required, unless such investigations are waived or deferred.  

Under section 505B(e)(2)(A)(i) of the FD&C Act, you must submit an Initial Pediatric 
Study Plan (iPSP) within 60 days of an End of Phase 2 (EOP2) meeting, or such other 
time as agreed upon with FDA. (In the absence of an EOP2 meeting, refer to the draft 
guidance below.) The iPSP must contain an outline of the pediatric assessment(s) or 
molecularly targeted pediatric cancer investigation(s) that you plan to conduct 
(including, to the extent practicable study objectives and design, age groups, relevant 
endpoints, and statistical approach); any request for a deferral, partial waiver, or waiver, 
if applicable, along with any supporting documentation; and any previously negotiated 
pediatric plans with other regulatory authorities. The iPSP should be submitted in PDF 
and Word format. Failure to include an Agreed iPSP with a marketing application could 
result in a refuse to file action. 

For additional guidance on the timing, content, and submission of the iPSP, including an 
iPSP Template, please refer to the draft guidance for industry Pediatric Study Plans: 
Content of and Process for Submitting Initial Pediatric Study Plans and Amended 
Pediatric Study Plans. 

For the latest version of the molecular target list, please refer to FDA.gov.2 

FDARA REQUIREMENTS 

Sponsors planning to submit original applications on or after August 18, 2020 or 
sponsors who are uncertain of their submission date may request a meeting with the 

2 https://www.fda.gov/about-fda/oncology-center-excellence/pediatric-oncology  
U.S. Food and Drug Administration 
Silver Spring, MD 20993 
www.fda.gov 
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Oncology Center of Excellence Pediatric Oncology Program to discuss preparation of 
the sponsor’s initial pediatric study plan (iPSP) for a drug/biologic that is intended to 
treat a serious or life-threatening disease/ condition which includes addressing the 
amendments to PREA (Sec. 505B of the FD &C Act) for early evaluation in the pediatric 
population of new drugs directed at a target that the FDA deems substantively relevant 
to the growth or progression of one or more types of cancer in children. The purpose of 
these meetings will be to discuss the Agency’s current thinking about the relevance of a 
specific target and the specific expectations for early assessment in the pediatric 
population unless substantive justification for a waiver or deferral can be provided. 
Meetings requests should be sent to the appropriate review division with the cover letter 
clearly stating “MEETING REQUEST FOR PREPARATION OF iPSP MEETING 
UNDER FDARA.” These meetings will be scheduled within 30 days of meeting request 
receipt. The Agency strongly advises the complete meeting package be submitted at 
the same time as the meeting request. Sponsors should consult FDA’s Guidance on 
Formal Meetings Between the FDA and Sponsors or Applicants3 to ensure open lines of 
dialogue before and during their drug development process. 

In addition, you may contact the OCE Subcommittee of PeRC Regulatory Project 
Manager by email at OCEPERC@fda.hhs.gov. For further guidance on pediatric 
product development, please refer to FDA.gov.4 

PRESCRIBING INFORMATION 

In your application, you must submit proposed prescribing information (PI) that 
conforms to the content and format regulations found at 21 CFR 201.56(a) and (d) and 
201.57 including the Pregnancy and Lactation Labeling Rule (PLLR) (for applications 
submitted on or after June 30, 2015). As you develop your proposed PI, we encourage 
you to review the labeling review resources on the PLR Requirements for Prescribing 
Information5 and Pregnancy and Lactation Labeling Final Rule6 websites, which include: 

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

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

3 See the guidance for industry “Formal Meetings Between the FDA and Sponsors or Applicants.” 
4 https://www.fda.gov/drugs/development-resources/pediatric-and-maternal-health-
product-development 
5 https://www.fda.gov/drugs/laws-acts-and-rules/plr-requirements-prescribing-
information 
6 https://www.fda.gov/drugs/labeling/pregnancy-and-lactation-labeling-drugs-final-rule 
U.S. Food and Drug Administration 
Silver Spring, MD 20993 
www.fda.gov 
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	 Regulations and related guidance documents.  

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

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

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

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

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

MANUFACTURING FACILITIES 

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

Also provide the name and title of an onsite contact person, including their phone 
number, fax number, and email address. Provide a brief description of the 
manufacturing operation conducted at each facility, including the type of testing and 
DMF number (if applicable). Each facility should be ready for GMP inspection at the 
time of submission. 

Consider using a table similar to the one below as an attachment to Form FDA 356h. 
Indicate under Establishment Information on page 1 of Form FDA 356h that the 

U.S. Food and Drug Administration 
Silver Spring, MD 20993 
www.fda.gov 
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information is provided in the attachment titled, “Product name, NDA/BLA 012345, 
Establishment Information for Form 356h.” 

Site Name 
Site 

Address 

Federal 
Establishment 

Indicator 
(FEI) or 

Registration 
Number 
(CFN) 

Drug 
Master 

File 
Number 

(if 
applicable 

) 

Manufacturing 
Step(s) 

or Type of Testing 
[Establishment 

function] 

(1) 
(2) 

Corresponding names and titles of onsite contact: 


Site Name 
Site 

Address 
Onsite Contact 
(Person, Title) 

Phone 
and Fax 
number 

Email address 

(1) 
(2) 

OFFICE OF SCIENTIFIC INVESTIGATIONS (OSI) REQUESTS 

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

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

7Specifications.

7 https://www.fda.gov/media/85061/download 
U.S. Food and Drug Administration 
Silver Spring, MD 20993 
www.fda.gov 
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ONCOLOGY PILOT PROJECTS 

The FDA Oncology Center of Excellence (OCE) is conducting two pilot projects, the 
Real-Time Oncology Review (RTOR) and the Assessment Aid. RTOR is a pilot review 
process allowing interactive engagement with the applicant so that review and analysis 
of data may commence prior to full supplemental NDA/BLA submission. Assessment 
Aid is a voluntary submission from the applicant to facilitate FDA’s assessment of the 
NDA/BLA application (original or supplemental). An applicant can communicate interest 
in participating in these pilot programs to the FDA review division by sending a 
notification to the Regulatory Project Manager when the top-line results of a pivotal trial 
are available or at the pre-sNDA/sBLA meeting. Those applicants who do not wish to 
participate in the pilot programs will follow the usual submission process with no impact 
on review timelines or benefit-risk decisions. More information on these pilot programs, 
including eligibility criteria and timelines, can be found at the following FDA websites: 

 RTOR8: In general, the data submission should be fully CDISC-compliant to 
facilitate efficient review. 

 Assessment Aid9 

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

5.0 ACTION ITEMS 
There were no action items. 

6.0 ATTACHMENTS AND HANDOUTS 
Handouts are attached. 

8 https://www.fda.gov/about-fda/oncology-center-excellence/real-time-oncology-review-
pilot-program 
9 https://www.fda.gov/about-fda/oncology-center-excellence/assessment-aid-pilot-project 
U.S. Food and Drug Administration 
Silver Spring, MD 20993 
www.fda.gov 
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DEPARTMENT OF HEALTH AND HUMAN SERVICES 

Food and Drug Administration 
Silver Spring  MD 20993 

IND 075547 
MEETING MINUTES 

AVEO Pharmaceuticals, Inc. 
Attention: Nikhil Mehta, PhD 
Senior VP of Regulatory and Quality Assurance 
One Broadway, 14th Floor 
Cambridge, MA  02142 

Dear Dr. Mehta: 

Please refer to your Investigational New Drug Application (IND) submitted under section 505(i) 
of the Federal Food, Drug, and Cosmetic Act for tivozanib (AV-951). 

We also refer to the meeting between representatives of your firm and the FDA on  
January 24, 2019. The purpose of the meeting was to discuss plans to submit an NDA for 
tivozanib for the treatment of advanced renal cell carcinoma.  

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

If you have any questions, call Charlene Wheeler, MSHS, Senior Regulatory Project Manager, at 
(301) 796-1141. 

Sincerely, 

{See appended electronic signature page} {See appended electronic signature page} 

Charlene Wheeler, MSHS V. Ellen Maher, MD 
Senior Regulatory Health Project Manager Clinical Team Leader 
Division of Oncology Products 1 Division of Oncology Products 1 
Office of Hematology and Oncology Products Office of Hematology and Oncology Products  
Center for Drug Evaluation and Research Center for Drug Evaluation and Research 

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

MEMORANDUM OF MEETING MINUTES 

Meeting Type: Type B 
Meeting Category: Pre-NDA 

Meeting Date and Time: January 24, 2019, 10-11AM 
Meeting Location: White Oak Building 21, Room 1539 

Application Number: IND 075547 
Product Name: tivozanib (AV-951) 

Indication: Renal cell carcinoma 
Sponsor/Applicant Name: AVEO Pharmaceuticals, Inc. 

Meeting Chair: V. Ellen Maher, MD 
Meeting Recorder: Charlene Wheeler, MSHS 

FDA ATTENDEES 
Julia Beaver, MD Director 
Amna Ibrahim, MD Deputy Director 
V. Ellen Maher, MD Clinical Team Lead 
James Xu, MD Clinical Reviewer 
Daniel Suzman, MD Clinical Reviewer 
Chana Weinstock, MD Clinical Team Lead 
Tiffany Ricks, PhD Nonclinical Team Lead 
Shenghui Tang, PhD Statistical Team Lead 
Laura Fernandes, PhD Statistical Reviewer 
Charlene Wheeler, MSHS Senior Regulatory Project Manager 

SPONSOR ATTENDEES 
Michael Needle, MD Chief Medical Officer, Aveo Pharmaceuticals 
Brian Rini, MD Professor, Cleveland Clinic 
David McDermott, MD Professor, Harvard Medical School 
Nikhil Mehta, PhD Head, Regulatory Affairs and Quality 

Chief Executive Officer, Aveo Pharmaceuticals 
Statistical Consultant 

Michael Bailey 
(b) (4)
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1.0 BACKGROUND 

Tivozanib is a VEGF inhibitor being developed for treatment of advanced renal cell carcinoma 
by AVEO Pharmaceuticals Inc. (AVEO).  In September 2012, AVEO submitted a new drug 
application (NDA 204408) seeking marketing approval of tivozanib as a first-line systemic 
treatment for patients with metastatic renal cell carcinoma (mRCC) based on a single study AV-
951-09-301. This was a Phase 3 study (TIVO-1) comparing tivozanib (N=260) to sorafenib 
(N=257) as a first-line treatment in patients with mRCC.  AVEO decided to allow post-
progression crossover from the control arm to the investigational arm, but not vice versa. 
The analysis of PFS, the primary endpoint, showed a statistically significant improvement with  
tivozanib [HR = 0.80, p = 0.04]. However, the final analysis of OS showed a trend towards a 
detrimental effect on survival with tivozanib [HR = 1.25, p = 0.11].  This NDA was discussed on 
May 2, 2013, with the Oncology Drug Advisory Committee (ODAC).  The Committee did not 
find that tivozanib demonstrated a favorable risk-benefit assessment.  FDA did not approve this 
application in its decision in June 2013.  FDA recommended that AVEO conduct additional 
trial(s) using PFS as the primary endpoint and OS as a secondary endpoint.  The FDA stated that 
the trial should be powered to detect a difference in PFS and adequately sized to ensure there is 
no adverse effect on OS and that the results of such a trial should be applicable to the US 
population. 

AVEO submitted a meeting request on March 27, 2015, seeking FDA’s advice regarding the 
design, conduct, and the applicability of the FDA recommended study.  In preliminary comments 
sent May 14, 2015, FDA stated that the proposed Phase 3 study may support AVEO’s indication 
for tivozanib in the third-line setting.  Whether the results from this study can support AVEO’s 
proposal for tivozanib in the first-line setting will be a review issue.  Since then, AVEO has 
conducted another Phase 3 study (TIVO-3) in the US and other applicable countries comparing 
tivozanib to sorafenib in the third line setting for patients with mRCC who have failed at least 
two regimens, including at least 1 VEGFR-TKIs (excluding sorafenib).  The primary endpoint of 
this study is PFS and the secondary endpoint is OS.  Per AVEO, the study finished enrollment of 
351 patients in August 2017. In September 2018, the TIVO-3 independent Steering Committee 
recommended performing the analysis at that time rather than waiting for additional events to 
reach the planned 255 PFS events. The reasons given were that the current patients have been on 
study for at least 1 year and may not progress for some time, and that the small reduction in 
events at the time of the final analysis was unlikely to materially affect the results.  The study 
was stopped early as proposed at 246 PFS events.  The protocol and SAP were amended to 
reflect the change per meeting comments from FDA. 

Aveo reported the following results for TIVO-3.  No information is provided concerning 
additional treatment after PD in this third-line population.  
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BEST AVAILABLE COPY

This pre-NDA meeting is being held to discuss a proposed NDA for tivozanib.  The sponsor’s 
proposed indication is: treatment of patients with advanced RCC. 

FDA sent Preliminary Comments to Aveo on January 16, 2019. 

2. DISCUSSION 

2.1. Questions and Responses 

Preamble: We do not recommend that you submit this application.  Aveo has conducted 
two randomized Phase 3 trials evaluating the risk-benefit profile of tivozanib in the 
treatment of advanced renal cell carcinoma, i.e. TIVO-1 and TIVO-3.  The analysis of OS 
for both trials showed a trend towards a detrimental effect on survival with tivozanib  
[HR=1.25, p=0.11], [Interim: HR=1.12, 95% CI: 0.84-1.51], for TIVO-1 and TIVO-3, 
respectively.  The results of TIVO-3 do not allay concerns about the potential detriment in 
OS outlined in the complete response letter dated June 6, 2013. 

Because of the potential decrement in OS demonstrated in two trials, patients currently 
receiving tivozanib on clinical trials (both sponsor- and investigator-initiated) should be re-
consented and information provided concerning OS for both trials.  This would also apply 
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to future trials with this drug. We request that the revised informed consent be submitted 
to the Agency for review. 

Meeting Discussion: The sponsor will not submit a NDA at this time.  The sponsor presented 
data to support their contention that there is no need to ask the patients to reconsent for 
continued treatment with tivozanib on the trials.  The agency would like to further review this 
data and may request additional data.  Following this, the agency will present their final 
thoughts concerning TIVO3. 

The agency recommends that the sponsor not conduct an exploratory OS analysis.  The 
sponsor stated they may consider conducting a formal interim analysis at a later date with a 
Type I error allocation based on the percentage information.  The sponsor should submit the 
results of any OS analyses that will be performed.  In addition, any revision to the SAP should 
be submitted to the agency for review. 

Comments added after the meeting: 
All patients in future trials and patients on tivozanib in ongoing trials, regardless of tumor 
type, should be re-consented concerning the findings of TIVO-1, TIVO-3 and your colorectal 
cancer trial, 4130-CL-0201.  Please submit the revised informed consent to the agency for 
review. 

2.2. Questions and Responses 

Question 1: Based on the totality of data presented, does the Agency agree that the results of 21 
clinical studies with tivozanib support submission of an NDA for treatment of advanced RCC? 
The 3 key studies in advanced RCC include: 
 Two pivotal Phase 3, randomized, controlled studies in advanced RCC (TIVO-3 and 

TIVO-1) 
 An extension study (902) demonstrating activity in second-line advanced RCC 

FDA Response: Please refer to preamble.  We do not advise you submit this application. 

Meeting Discussion: No discussion took place at the meeting.   

Question 2: At the time of the NDA submission, the safety database will consist of more than 
1,000 RCC patients exposed to the intended prescribed dose of tivozanib 1.5 mg/day. Does the 
Agency agree that the safety database is adequate to support the NDA? 

FDA Response: Please refer to preamble.  We do not advise you submit this application.  

Meeting Discussion: No discussion took place at the meeting.   

Question 3:  The Integrated Summary of Efficacy (ISE) will include efficacy data from 4 studies, 
including the 3 key studies in RCC (2 pivotal Phase 3 studies [TIVO-3 and TIVO-1] and 
extension study 902) and supportive study 201.  Efficacy data will not be pooled but presented 
side by side. Does the Agency agree with the approach for the ISE? 
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FDA Response: Please refer to preamble.  We do not advise you submit this application. 

Meeting Discussion: No discussion took place at the meeting.   

Question 4:  The Integrated Summary of Safety (ISS) will include pooled safety data from 3 key 
studies in RCC, the 2 pivotal Phase 3 trials (TIVO-3 and TIVO-1) extension study 902, and 3 
supportive studies of single-agent tivozanib in RCC (201, 202, and 205).  Additional safety data 
from 1 combination therapy study in RCC, 3 monotherapy studies in other tumors, 5 
combination therapy studies in other tumors, 1 extension study in mono/combination therapy 
studies, and 5 studies in healthy subjects will be included.  Does the Agency agree with the 
approach for the planned analyses for safety? 

FDA Response: Please refer to preamble.  We do not advise you submit this application. 

Meeting Discussion: No discussion took place at the meeting.   

Question 5:  The sponsor will provide patient narratives as outlined.  Does the Agency agree 
with the proposal? 

FDA Response: Please refer to preamble.  We do not advise you submit this application. 

Meeting Discussion: No discussion took place at the meeting.   

Question 6: The sponsor plans to submit electronic case report forms as outlined. Does the 
Agency agree with this approach? 

FDA Response: Please refer to preamble.  We do not advise you submit this application. 

Meeting Discussion: No discussion took place at the meeting.   

Question 7: The sponsor intends to submit individual and ISE/ISS and analysis datasets in 
Module 5, as described below. Does the Agency agree with the proposed approach for 
submission of datasets and supportive documentation in the NDA? 

FDA Response: Please refer to preamble.  We do not advise you submit this application. 

Meeting Discussion: No discussion took place at the meeting.   

Question 8: The sponsor does not intend to include scans as reviewed by the independent 
radiological review (IRR) committee in the NDA.  Does the Agency agree with the proposal? 

FDA Response: Please refer to preamble.  We do not advise you submit this application. 

Meeting Discussion: No discussion took place at the meeting.   
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Question 9: Standard 12-lead electrocardiograms (ECG) were performed in the QTc study 112. 
The ECG data were uploaded to the ECG Warehouse to support the original NDA for tivozanib 
(NDA 204408, submitted 28 Sep 2012).  The sponsor proposes to not resubmit the data.  Does 
the Agency agree with the proposal? 

FDA Response: Please refer to preamble.  We do not advise you submit this application. 

Meeting Discussion: No discussion took place at the meeting.   

Question 10: Consistent with other drugs in this class, the sponsor proposes to include Patient 
Labeling as part of the labeling in the NDA for tivozanib.  Does the Agency agree that a full risk 
evaluation and mitigation strategy (REMS) is not needed? 

FDA Response: Please refer to preamble.  We do not advise you submit this application. 

Meeting Discussion: No discussion took place at the meeting.   

Question 11: Does the FDA have any other recommendations to enable the efficient review of 
the planned NDA? 

FDA Response: Please refer to preamble.  We do not advise you submit this application. 

Meeting Discussion: No discussion took place at the meeting.   

Additional Comments: 

 Please submit the Steering Committee document dated September 2018. 
 Please submit the revised informed consent as stated in the preamble above. 

Meeting Discussion: No discussion took place at the meeting.   

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

4.0 ACTION ITEMS 
There were no action items. 

5.0 ATTACHMENTS AND HANDOUTS 
Attached are the handouts for the meeting minutes. 

15 Page(s) has been Withheld in Full as b4 (CCI/TS) immediately following this page
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DEPARTMENT OF HEALTH AND HUMAN SERVICES 

Food and Drug Administration 
Silver Spring MD  20993 

IND 075547 

MEETING PRELIMINARY COMMENTS 

AVEO Pharmaceuticals, Inc. 
Attention: Marian S. Ellwood, PhD 
Regulatory Affairs Advisor 
650 E. Kendall Street 
Cambridge, MA 02142 

Dear Dr. Ellwood: 

Please refer to your Investigational New Drug Application (IND) submitted under section 505(i) 
of the Federal Food, Drug, and Cosmetic Act for tivozanib (AV-951). 

We also refer to your March 27, 2015, correspondence, received March 27, 2015, requesting a 
meeting to discuss a proposed phase 3 protocol for treatment of patients who have advanced 
renal cell carcinoma (RCC). 

Our preliminary responses to your meeting questions are enclosed.  

You should provide, to the Regulatory Project Manager, a hardcopy or electronic version of 
any materials (i.e., slides or handouts) to be presented and/or discussed at the meeting. 

In accordance with 21 CFR 10.65(e) and FDA policy, you may not electronically record the 
discussion at this meeting. The official record of this meeting will be the FDA-generated 
minutes. 

If you have any questions, call me, at (301) 796-1141. 

Sincerely, 

{See appended electronic signature page} 

Charlene Wheeler, MSHS 
Senior Regulatory Health Project Manager 
Division of Oncology Products 1 
Office of Hematology and Oncology Products 
Center for Drug Evaluation and Research 
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FOOD AND DRUG ADMINISTRATION 
CENTER FOR DRUG EVALUATION AND RESEARCH 

PRELIMINARY MEETING COMMENTS 

Meeting Type: Type B 
Meeting Category: End of Phase 2 

Application Number: IND 075547
	
Product Name: tivozanib (AV-951)
	
Indication: Renal Cell Carcinoma (RCC)
	
Sponsor/Applicant Name: AVEO Pharmaceuticals, Inc.
	

Introduction: 
This material consists of our preliminary responses to your questions and any additional 
comments in preparation for the discussion at the meeting scheduled for May 21, 2015, 
9-10 am at White Oak Building 22 Room 1311 between AVEO and the Division of 
Oncology Products 1.  We are sharing this material to promote a collaborative and 
successful discussion at the meeting. The meeting minutes will reflect agreements, 
important issues, and any action items discussed during the meeting and may not be 
identical to these preliminary comments following substantive discussion at the meeting.  
However, if these answers and comments are clear to you and you determine that further 
discussion is not required, you have the option of cancelling the meeting (contact the 
regulatory project manager (RPM)).  If you choose to cancel the meeting, this document 
will represent the official record of the meeting. If you determine that discussion is needed 
for only some of the original questions, you have the option of reducing the agenda and/or 
changing the format of the meeting (e.g., from face to face to teleconference).  It is 
important to remember that some meetings, particularly milestone meetings, can be 
valuable even if the pre-meeting communications are considered sufficient to answer the 
questions.  Contact the RPM if there are any major changes to your development plan, the 
purpose of the meeting, or the questions based on our preliminary responses, as we may not 
be prepared to discuss or reach agreement on such changes at the meeting. 

1.0 BACKGROUND 
Tivozanib is a VEGF inhibitor being developed for treatment of advanced renal cell carcinoma 
by AVEO Pharmaceuticals Inc. (AVEO).  In September 2012, AVEO submitted a new drug 
application (NDA 204408) seeking marketing approval of tivozanib as a first-line systemic 
treatment for patients with metastatic renal cell carcinoma (mRCC) based on a single study 
AV-951-09-301. This study was a phase 3 study comparing tivozanib (N=260) to sorafenib 
(N=257) as a first-line treatment in patients with mRCC. AVEO made a decision to allow 
post-progression crossover from the control arm to the investigational arm, but not vice versa. 
The analysis of PFS, the primary endpoint, showed a statistically significant improvement with 
tivozanib [HR = 0.80, p = 0.04]. However, the analysis of OS showed a trend towards a 
detrimental effect on survival with tivozanib [HR = 1.25, p = 0.11]. To address the negative 
trend in the overall survival seen in this trial, AVEO met with FDA in March 2013 and asked 
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about the acceptability of a non-inferiority trial assessing overall survival of tivozanib against 
other approved renal cell products. FDA stated that a non-inferiority approach might be 
problematic, because most of the renal cell products have been approved with one trial and OS 
has not in general been statistically significant, thus the difficulty in ascertaining effect size.  
This NDA was discussed on May 2, 2013, with the Oncology Drug Advisory Committee 
(ODAC). The Committee did not find that tivozanib demonstrated a favorable risk-benefit 
assessment. FDA did not approve this application in its decision in June 2013. FDA 
recommended that AVEO conduct a study using PFS as the primary endpoint and OS as a 
secondary endpoint.  The trial should be powered to detect a difference in PFS and adequately 
sized to ensure there is no adverse effect on OS. The results of such trial should be applicable to 
the US population. 

AVEO is planning to conduct another phase 3 study in the US and other comparable countries 
comparing tivozanib to sorafenib in the third line setting for patients with mRCC who have 
failed at least two regimens, including at least 1 VEGFR-TKIs (excluding sorafenib).  The 
primary endpoint is PFS by independent radiological review and first secondary endpoint is OS. 
AVEO plans to enroll 314 patients, assuming a PFS difference of two months (4 months vs. 6 
months, HR 0.5) with one-side α of 2.5% and power of 90%.  The stratification factors are 
number of prior treatments (2 or ≥2) and number of metastatic sites/organs involved (1 or ≥2). 

The purpose of this meeting is to discuss the design of this study and its applicability for AVEO-
proposed indication for tivozanib. 

2.0 DISCUSSION 

2.1. Clinical 

Question 1: The proposed phase 3 study in patients with RCC who have failed at least two prior 
regimens including one TKI has been designed to comply with the agency’s recommendations. 
The primary endpoint will be PFS and the secondary endpoint will be OS. Does the division 
agree that the study design, including the target population, the primary endpoint PFS, the 
secondary endpoint OS and the target population, is appropriate for this study? 

FDA Response:
	
Yes, the study design is appropriate. Whether this study can support approval, will depend 

upon the risk-benefit assessment.
	

Please provide data to support your choice of a median PFS of 4 months in the control arm. 

Please also justify the assumption that the HR for the comparison of tivozanib and 

sorafenib will be 0.5. We note that in the first line setting the HR was 0.797.
	

Question 2: Should the proposed phase 3 study meet its primary endpoint and demonstrate the 
absence of a negative trend in OS, AVEO plans to submit this study, along with the pivotal study 
(AV-951-09-301, A Phase 3, Randomized, Controlled, Multi-Center, Open-Label Study to Compare 
Tivozanib (AV-951) to Sorafenib in Subjects with Advanced Renal Cell Carcinoma) included in 
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NDA 204,408, to support full approval of tivozanib as a treatment for advanced RCC, including first-
and third-line. 

Does the division agree that these two pivotal studies would be sufficient to support licensure as 
a treatment for advanced RCC? 

FDA Response:
	
The proposed phase 3 study may support AVEO’s proposed indication for tivozanib in the 

third-line setting.  Whether the results from this study can support AVEO’s proposal for 

tivozanib in the first-line setting is a review issue.
	

Please comment on the number of survival events expected at the time of the final analysis 

of PFS. Please state the ability of your study to detect a difference in OS at the time of the 

interim and final analysis. Please also state your assumptions for OS in the control arm. 


Question 3: It is anticipated that approximately 800 RCC patients will have been exposed to 
tivozanib at the intended dose (1.5 mg) as a monotherapy by completion of the proposed phase 3 
study. Several hundred other subjects (both healthy and with other solid tumors) have been exposed 
to tivozanib at doses between 0.5 and 2.0 mg. 

Does the agency consider the safety database to be adequate to support approval of tivozanib in 
RCC? 

FDA Response:
	
The safety database may be sufficient. This should be discussed at the time of a pre-NDA 

meeting. Ultimately, the acceptability of the safety database is determined during NDA 

review.
	

Additional Comments
	
1.		 Please exclude patients with 2+ or 3+ proteinuria at baseline. 

2.		 Your study synopsis states that patients may remain on study after receiving 
radiation therapy. In general, patients who require radiation therapy should be 
considered to have progressive disease and study therapy should be discontinued. 
Please provide your rationale for continuing these patients on study therapy. 

3.		 You plan to obtain independent review prior to discontinuation of patients with 
radiographic progression. Please provide your plan for ensuring that independent 
reviewers remain blinded to the treatment arm. 

4.		 We recommend that you collect sparse PK samples from all patients that are treated 
with tivozanib in your proposed trial to explore exposure-response relationships for 
efficacy and safety. 
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3.0 
PREA REQUIREMENTS 

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

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

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

DATA STANDARDS FOR STUDIES 

CDER strongly encourages IND sponsors to consider the implementation and use of data 
standards for the submission of applications for investigational new drugs and product 
registration. Such implementation should occur as early as possible in the product development 
lifecycle, so that data standards are accounted for in the design, conduct, and analysis of clinical 
and nonclinical studies. CDER has produced a web page that provides specifications for sponsors 
regarding implementation and submission of clinical and nonclinical study data in a standardized 
format. This web page will be updated regularly to reflect CDER's growing experience in order 
to meet the needs of its reviewers. The web page may be found at: 
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequirements/Electr 
onicSubmissions/ucm248635.htm 
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LABORATORY TEST UNITS FOR CLINICAL TRIALS 

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

Office of Scientific Investigations (OSI) Requests 

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

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

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

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

1.		 Please include the following information in a tabular format in the original NDA for each 
of the completed pivotal clinical trials: 
a.		 Site number 
b.		 Principal investigator 
c.		 Site Location: Address (e.g., Street, City, State, Country) and contact information 

(i.e., phone, fax, email) 
d.		 Location of Principal Investigator: Address (e.g., Street, City, State, and Country) and 

contact information (i.e., phone, fax, email). If the Applicant is aware of changes to a 
clinical investigator’s site address or contact information since the time of the clinical 
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investigator’s participation in the study, we request that this updated information also 
be provided. 

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

3.		 Please include the following information in a tabular format in the NDA for each of the 
completed pivotal clinical trials: 
a.		 Location at which sponsor trial documentation is maintained (e.g., monitoring plans 

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

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

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

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

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

II. Request for Subject Level Data Listings by Site 

1.		 For each pivotal trial: Site-specific individual subject data listings (hereafter referred to as 
“line listings”). For each site, provide line listings for: 
a.		 Listing for each subject consented/enrolled; for subjects who were not randomized to 

treatment and/or treated with study therapy, include reason not randomized and/or 
treated 

b.		 Subject listing for treatment assignment (randomization) 
c.		 Listing of subjects that discontinued from study treatment and subjects that 

discontinued from the study completely (i.e., withdrew consent) with date and reason 
discontinued 

d.		 Listing of per protocol subjects/ non-per protocol subjects and reason not per protocol 
e.		 By subject listing of eligibility determination (i.e., inclusion and exclusion criteria) 
f.		 By subject listing, of AEs, SAEs, deaths and dates 
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g.		 By subject listing of protocol violations and/or deviations reported in the NDA, 
including a description of the deviation/violation 

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

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

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

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

III. Request for Site Level Dataset: 

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

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

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

DSI Pre-
NDA 

Request 
Item1 

STF File Tag Used For Allowable 
File 

Formats 

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

report form, by study 
.pdf 

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

.pdf 

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

.xpt 

III data-listing-data-definition Define file .pdf 

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

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

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

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

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

For general help with eCTD submissions: ESUB@fda.hhs.gov 
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MEMORANDUM OF MEETING MINUTES 

: BMeeting Type
Meeting Category: Pre-NDA 

Meeting Date and Time: May 11, 2012 

Meeting Location: White Oak, Bldg 22 Room 1311 


Application Number: IND 075547 

Product Name: Tivozanib; AV-951 


Meeting Request Date: February 3, 2012 

Meeting BGP date: April 3, 2012 


Indication: Treatment of Advance Renal Cell Carcinoma
 
Sponsor/Applicant Name: AVEO Pharmaceuticals, Inc. 


Meeting Chair: Virginia E. Maher, M.D. 
Meeting Recorder: Yolanda G. Adkins, R.N., MSHA 

FDA ATTENDEES 
Robert Justice, M.D., M.S., Director, DOP 1 


Anne T. Pilaro, Ph.D., Supervisory Pharmacologist, DHOT 


Qi Liu, Ph.D., Team Leader, Office of Clinical Pharmacology, DCP5 

Elimika Pfuma, Pharm.D., Ph.D., Clinical Pharmacology Reviewer, DCP5 


Amna Ibrahim, M.D., Deputy Division Director, DOP 1 

Paul G. Kluetz, M.D., Medical Officer, DOP 1 

Virginia E. Maher, M.D., Clinical Team Leader, DOP 1 


Capt. Frank Cross Jr., M.A., MT (ASCP), Chief, Project Management Staff, DOP 1 

Yolanda Adkins, Regulatory Project Manager, DOP 1 

Haripada Sarker, Ph.D., CMC Lead, ONDQA, DNDQA I 

Debasis Ghosh, M. Pharm., Ph.D., ONDQA, CMC Reviewer, DNDQA I, Branch II 


Shenghui Tang, Ph.D, Team Leader, DB 5 

Chia-Wen (Kiki) Ko, Ph.D., Mathematical Statistician, DB 5 


SPONSOR ATTENDEES 
Anna Berkenblit, M.D., Vice President & Head of Clinical Research 
Isabel Chiu, Ph.D., Vice President, Nonclinical Research 
Monette Cotreau, Ph.D., Senior Director, Clinical Pharmacology 
Meghan Flaherty, Ph.D., Associate Director, Toxicology 
Kyle McCarthy, Associate Director, Program & Alliance Management 

Senior Consultant, CMC Regulatory Affairs 
Donna Radzik, Ph.D., Vice President, Technical Operations (Quality) 
William Slichenmyer, M.D., Chief Medical Officer 
Andrew Strahs, Ph.D., Senior Director, Biometrics 

Sunitha Nalla, M.S., Senior Manager, Regulatory Operations 
(b) (4)
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Margaret Taleff, M.S., Vice President, Regulatory Affairs 
Dennis Vargo, M.D., Senior Director, Pharmacovigilance 
Stephen L. Eck, M.D., Ph.D., Vice President, Global Head of Medical Oncology, Astellas 
Pharma 
Anne Keating, Pharm.D., Executive Director, Global Development Project Leader, Astellas 
Pharma 
Andrew Krivoshik, M.D., Ph.D., Senior Medical Director, Astellas Pharma 
Isabel Schemainda, Ph.D., Associate Director, Regulatory Affairs, Astellas Pharma 

1.0 BACKGROUND 

Tivozanib (AV-951) is an orally administered tyrosine kinase inhibitor (TKI) with picomolar 
affinity to VEGFR 1, 2 and 3. The product is similar in its selectivity to the recently approved 
TKI, axitinib, although AVEO notes that tivozanib may have less relative off-target c-kit 
inhibition than axitinib. Tivozanib IND 75,547 was initiated 4/2007 and is being co-developed 
with Astellas Pharma who will be the applicant for the EU marketing authorization.  

The tivozanib development program includes 17 completed and ongoing phase 1, 2 and 3 clinical 
trials as both monotherapy and in combination with other anti-cancer agents.  In total, over 1100 
patients have been exposed to tivozanib at doses between 0.5 and 2.0 mg per day. Following an 
acceptable safety profile, favorable pharmacokinetics and evidence of clinical activity in phase 1 
and 2 monotherapy studies, a randomized phase 3 clinical trial "TIVO-1" was conducted. The 
topline results of this pivotal trial were included in the briefing package and form the basis for 
the NDA submission. 

TIVO-1 is a randomized, open-label, active-control, multi-national, parallel-arm trial comparing 
tivozanib (1.5 mg/day continuously for 3 weeks on, 1 week off) to sorafenib (400 mg BID) in 
subjects with advanced renal cell carcinoma (aRCC). The trial population consisted of 
approximately 70% of patients with no prior treatment for metastatic disease. Of the 30% who 
had been previously treated, the majority had received cytokine treatment. Prior anti-VEGF 
therapy was not allowed. The primary endpoint was progression free survival (PFS). Top line 
results provided by the sponsor report blinded independent radiological assessment of median 
PFS in the tivozanib hydrochloride arm of 11.9 months (95% CI [9.3, 14.7]), compared with 9.1 
months (95% CI [7.3, 9.5]) in the sorafenib arm. The result was statistically significant p=0.042, 
HR 0.797 (95% CI [0.639, 0.993]). The forest plot of hazard ratios revealed consistent benefit of 
tivozanib across subgroups with the exception of those patients with a systolic blood pressure of 
>140 at baseline. Secondary efficacy endpoints of investigator-assessed PFS and independent 
assessment of ORR were statistically significantly improved for tivozanib compared with 
sorafenib. While tivozanib ORR was improved over sorafenib (33.1% vs 23.3% respectively), 
duration of response was not significantly different between the groups.   

The key secondary endpoint of overall survival was not significantly different between the 
groups, however overall survival is noted to be longer in the sorafenib treatment group (74.7% 
vs. 70.8% at 1 year). It was noted by the sponsor in the briefing package that overall survival 
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data may be influenced by the crossover of patients from the sorafenib arm to tivozanib 
hydrochloride at the time of progression. With respect to safety, adverse events that were more 
common in the tivozanib hydrochloride arm than in the sorafenib arm included hypertension 
(44.0% vs 34.2%) and dysphonia (20.5% vs 4.7%). AEs more common in the sorafenib arm than 
in the tivozanib hydrochloride arm included hand-foot syndrome (54.1% vs 13.1%), skin rashes 
(16.3% vs 4.2%) and diarrhea (31.5% vs 21.6%). Rates of SAEs and fatal adverse events were 
comparable between arms. 

Based on the results from TIVO-1, AVEO intends to file a New Drug Application (NDA) on 
approximately July 12, 2012.  Astellas Pharma intends to file a Marketing Authorization 

(b) (4)Application (MAA) in Europe   The purpose of this pre-NDA (Type B) meeting is 
to provide the agency with AVEO's strategy and specific questions with respect to the 
submission of a new drug application (NDA) with the proposed indication: Tivozanib for the 
treatment of advanced renal cell carcinoma.  

2.0 DISCUSSION 

1.	 This briefing document describes the approach and justification for selecting the 
starting materials used to manufacture the tivozanib hydrochloride drug 
substance. Does the Agency agree with this approach? 

FDA response: 

Your approach appears reasonable. However, the adequacy of the information 

depends on the information provided in the NDA. 


All three starting materials, 
 (b) (4)

 However, also provide impurity mapping based on the potential 
carry-forward impurities and any process-derived derivative(s).  Include spiking 
and purging studies conducted using those impurities in your NDA submission. In 
addition, propose change control strategy to address any changes of synthesis and 
introduction of new impurities in the starting materials during the life cycle of the 
product. 

In the NDA, provide the following to support any proposed starting materials: 
1.	 A detailed description of the impurity profile. 
2.	 Brief description of synthetic strategies and methods of manufacture. 
3.	 Detailed discussion on carry-forward impurities. 
4.	 Controls and analytical methods to separate and measure appropriate 

impurities. 
5.	 Commercial availability and supplier information for the starting 

materials. 
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6.	 Information on impurity fate studies. Detailed discussion on purging studies 
to demonstrate the ability of the manufacturing process to remove and 
control the impurities from the starting materials to the desired levels. 

7.	 Change of control strategies for any potential revisions to the manufacture 
of proposed starting materials including the vendor’s reporting of any 
changes in starting material specification or control. 

Sponsor’s Response: 

the justifications of the starting materials will be provided in the 
NDA. 

No further discussion is required. 

2.	 Does the Agency agree with AVEO’s control strategy for potential drug substance 
process impurities and degradants that are genotoxic? 

FDA response: 
Your approach appears reasonable. However, you have not provided adequate 
information on the control strategy for the impurities. For example, there is no 
discussion regarding the spiking and purging studies with those impurities. The 
specification alone is not adequate to demonstrate the control strategy or to 
describe a robust process. 

AVEO acknowledges and accepts the Agency’s response.  The requested information for 
(b) (4)

a potential genotoxin, specification should be justified based on the 
maximum dose. Based on the structures,  may be considered as 
potential genotoxins. Provide additional information to justify the non-genotoxin 
claim of these impurities. 

rovide additional information to ensure the quality of drug 
substance and to support a robust process that consistently produces material of 

(b) (4)

(b) (4)

(b) (4)

acceptable quality. 

Sponsor’s Response: 
AVEO acknowledges and accepts the Agency’s response. Regarding the specification 
for AVEO will include appropriate information in the NDA to justify the proposed 
acceptance criterion for a potential genotoxin. AVEO will also include additional 
information in the NDA to justify the non-genotoxin claim for the impurities 

(b) (4)

(b) (4)

(b) (4)

No further discussion is required 

3.	 Does the Agency agree with AVEO’s control strategy for drug product degradants 
(including potentially genotoxic impurities)? 

Page 5 

Reference ID: 3143003 



  
 

 
 

  

 

 

 
 

 

 
   

  
  

 

 

 

 
 

 
 

 
  

 

  

 

IND 075547 Office of Hematology and Oncology Products 
Meeting Minutes Division of Oncology Products 1 
Type B Meeting 

FDA response: 

No. While your overall control strategy for drug product degradants 
(b) (4)

(b) (4)
appears rational, the proposed specification (NMT μg/mg) of 
genotoxic impurity, in drug product is not properly justified. Refer 
to response for question 2. 

Sponsor’s Response: 

AVEO acknowledges and accepts the Agency’s response.  AVEO will include 

appropriate information in the NDA to justify the proposed acceptance criterion for 

the degradant (b) (4)  that is a potential genotoxin.     


No further discussion is required.
 

4.	 The NDA will contain 12 months long term and 6 month accelerated drug product 
stability data. AVEO proposes to submit 18 month real time long term stability data 
during the review of the NDA (but no later than 3 months prior to the PDUFA date). 
The expiry date for the drug product will be revised accordingly.  Does the Agency 
agree? 

FDA response: 


We agree with your plan to submit at least 12 months long-term and 6 

months accelerated stability data at the time of NDA submission. Any 

stability data submitted during the review phase may not be reviewed.  


Sponsor’s Response: 

AVEO acknowledges and accepts the Agency’s response.   


No further discussion is required. 

5.	 AVEO proposes to include one executed registration stability batch record for each 
strength of commercial drug product. Does the Agency agree? 

FDA response:
 

No. Provide stability data for three lots from each strength and packaging 

configuration. However, you may propose a bracketing stability protocol for 

multiple packaging and multiple strengths. 


Sponsor’s Response: 
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AVEO acknowledges and accepts the Agency’s response; however, AVEO would like to 
provide the following point of clarification: 
AVEO’s question is about submitting Executed Batch Records in the NDA in 
accordance with 21.CFR.314.50.d.1.ii.c. AVEO proposes that one executed batch 
record will be submitted in the NDA for each strength of commercial drug product.  The 
selected batch record is that of the batch that is being used for registration stability 
studies. This information will be included in Section 3.2.R.   

Regarding the Agency’s comment about stability data, AVEO will include stability data 
for three lots from each strength and packaging configuration. 

If the Agency accepts this proposal (clarification), AVEO requires no further discussion. 

FDA RESPONSE TO BE COMMUNICATED: 

Your proposed plan for stability data submission is reasonable. The adequacy of the proposal will 

be determined at the time of NDA filing review. Please note the following guidance on post-

approval stability commitment. 


Based on ICHQ1A 2.2.8, “if the submission includes data from stability studies on fewer than three 

production batches, a commitment should be made to continue the long-term studies through the
 
proposed shelf-life and the accelerated studies for 6 months, and to place additional production 

batches, to a total of three, on long term stability studies through the proposed shelf life and on 

accelerated studies for 6 months.” In addition, “the stability protocol used for studies on 

commitment batches should be the same as that for the primary stability batches, unless otherwise 

justified.” 


Discussion:
 
Sponsor clarifies that one of the executed batches from each strength will be part of the 

registration batch for drug product stability studies.  


Nonclinical 

6.	 Module 4 of the proposed NDA outlines pharmacology, pharmacokinetics, and 
toxicology studies conducted to date to support the use of tivozanib hydrochloride for 
the treatment of advanced RCC. AVEO believes the results of these nonclinical 
studies are adequate to support the submission and review of the NDA, as well as 
components of the proposed label. Does the Agency agree? 

FDA response:  

Yes, we concur.  However the adequacy of the results of these studies to support 
approval of tivozanib will be determined during the NDA review.  

Sponsor’s Response: 

AVEO acknowledges and accepts the Agency’s response.   


No further discussion is required. 
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Clinical Pharmacology 

7.	 Module 5 of the proposed NDA outlines clinical pharmacology trials and related 
clinical pharmacology analyses including pharmacokinetics in controlled and 
uncontrolled studies conducted to date to support the use of tivozanib for the 
treatment of advanced RCC. AVEO believes the results of these clinical studies 
and subsequent analyses are adequate to support the submission and review of the 
NDA, as well as components of the proposed label. Does the Agency agree? 

FDA response: 
Your approach appears to be acceptable; however the adequacy of the data will 
be a review issue.  

	 All PK data sets used to support the clinical pharmacology program should be 
submitted as SAS xpt files at the time of NDA submission.   

The following are the general expectations for submitting pharmacometric data 
and models (Population PK and PK/PD models): 

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

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

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

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

Sponsor’s Response: 

AVEO acknowledges and accepts the Agency’s response.  All requested data will be
 
included in the NDA. 


No further discussion is required. 
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Clinical 

8.	 Module 5 of the planned NDA will include results from 17 A VEO- sponsored 
clinical studies with tivozanib (monotherapy and combination therapy). Does the 
Agency agree that the clinical studies will support the submission of the tivozanib 
hydrochloride NDA for the treatment of patients with advanced renal cell 
carcinoma? 

FDA response: 


These studies appear to be acceptable. However, we cannot comment on 

whether these studies support the submission of tivozanib prior to 

preliminary data review at the time of filing.  


Sponsor’s Response: 

AVEO acknowledges and accepts the Agency’s response.  No further discussion is 

required. 


9.	 AVEO proposes the use of tivozanib hydrochloride for the treatment of patients 
with advanced RCC. This proposal is based on positive efficacy and safety results 
from a Phase 3 pivotal trial (AY-951-09-301; TIYO-1), as well as data from one 
completed and two ongoing supporting trials (AY-951-07-201; AY-951-09-902, 
AY-951-10-202).   Does the Agency agree that these four trials with a total of 712 
RCC patients exposed to tivozanib hydrochloride are sufficient to support the NDA? 

FDA response: 

The design and number of patients for the submitted trials appears to be 
adequate. However, while the above data appears adequate to support an 
NDA submission, the final determination of meaningful clinical benefit 
will be a review issue. 

Prior to the pre-NDA meeting, please provide the complete results of the 
interim analysis of OS, including Kaplan Meier curves. 

Sponsor’s Response: 

AVEO will provide the Agency with the results of the interim analysis of Overall 

Survival (OS), including Kaplan Meier curves, prior to the Pre-NDA Meeting.   


AVEO would like to discuss the OS results with the Agency at the meeting. 
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Discussion: 

The Agency expressed concern about the adverse trend in overall survival. 
Further discussion of these findings will be required at the time of filing and if 
the application is filed they will be a review issue that could affect approvability.  
FDA recommended that the sponsor conduct a second adequately powered 
randomized trial in a population comparable to that in the US. FDA also 
recommended that the sponsor conduct the final analysis of overall survival in the 
current trial.  

The Sponsor noted they plan to submit additional exploratory analyses in the 
NDA. 

10. The Integrated Summary of Efficacy (ISE) will include efficacy data from the Phase 
3 pivotal trial (AY-951-09-301; TIY0-1) and from two (2) supporting trials (AV 
951-07-20 I and A Y-951-09-902 [both ongoing]).  Efficacy data from each study 
will be presented side-by-side (but not pooled).  The Integrated Summary of Safety 
(ISS) will include pooled safety data from the three (3) studies included in the ISE 
(listed above) plus AY-951-10-202 (these are the four (4) core RCC monotherapy 
studies).  Also included will be supporting data from other monotherapy and 
combination therapy studies with tivozanib hydrochloride. 

Does the Agency agree with the approach for the planned analyses for efficacy and 
safety? 

FDA response: 

Yes. The plan for the Integrated Summary of Efficacy appears to be 
acceptable. Please comment on why Study 202 will not be included in the 
ISE. Please comment on whether the results of Study 102 will be included in 
the NDA. 

The plan for the Integrated Summary of Safety appears to be acceptable. 
Please include the safety data from the three studies included in the ISE plus 
supportive trials in a pooled AE dataset with a variable for "Study" and a 
variable for dosing schedule (4/2 or 3/1). For ongoing studies, please provide 
line listings of all safety reports.   

The plan to present the adverse event profile of patients who have received > 
2 years of tivozanib may be acceptable. Please state the number of patients 
with > 2 years and > 1 year of exposure to tivozanib. 

Sponsor’s Response: 

AVEO would like to discuss the Agency’s response further at the Pre-NDA Meeting. 
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ISE: 

For clarification, Study 202 will not be included in the ISE, because at the time of the 
01Oct2011 data cut-off, only 54 (of the planned 100 subjects) had been enrolled and 
dosed with tivozanib. Additionally, many of these subjects had been on tivozanib for 
only a brief period of time; therefore, the efficacy data are not mature enough for 
inclusion in the ISE. Preliminary evidence of anti-tumor activity in Study 202, however, 
will be presented in the abbreviated interim clinical study report, which will be 
included in the NDA. 

Results from Study 102, a Phase 1 combination study of tivozanib + temsirolimus, will 
be included in the ISS only (drug-drug interaction section), along with the other 
combination studies. The full Clinical Study Report will be included in the NDA.   

Although this study was done in RCC subjects, it is a combination trial which AVEO 
believes does not directly support the tivozanib monotherapy RCC indication.  For this 
reason, Study 102 will not be included in the ISE.   

ISS: 

AVEO can accommodate the Agency’s request for a pooled AE dataset (with variable 

for “study” and variable for dosing schedule), including the core monotherapy and 

supportive trials (301, 902, 201, 202, 105, 112, KRN, and the subset of 901 records 

pertaining to subjects enrolled in any of the aforementioned studies) as a separate 

dataset. 


Please note the following:  


The AE data for the 4 monotherapy studies have been re-coded to MEDRA V15, 

while the AE data for the supportive studies have not been re-coded 


1) to this common dictionary  


2) Study 901 is an extension study that enables subjects to continue to tivozanib after 
leaving other tivozanib studies, usually without PD having been observed 
previously, so extra care would need to be taken when working with these data 

3) AVEO’s in-text presentation of pooled safety in the ISS will include pooled core 
monotherapy AEs (301, 202, 201, 902) and AEs for supportive monotherapy studies 
(105, 112, KRN) presented side-by-side but with no total column.  The AE data from 
the extension Study 901 will be referenced from the interim CSR 

Please also note that, per the Agency’s response to Question #15, AVEO plans to 
include all data in SDTM format for the core monotherapy studies only (301, 202, 201, 
902) .   

Is this acceptable to the Agency? 
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Line Listing of All Safety Reports: 

AVEO accepts the Agency’s request to include line listings of all safety reports in the 
NDA. 

Tivozanib Exposure Data: 

AVEO accepts the Agency’s request to include the # of patients with > 2 years and > 1 
year of exposure to tivozanib in the NDA. 

Discussion:
 

The agency clarified that all studies (except healthy volunteer) should be
 
included in the integrated safety data set.
 

Additional Comments Added After the Meeting:
 

Please limit the line listings of safety reports to those from ongoing trials.
 

11. At the time of the NDA submission, the safety database will consist of approximately 
1045 subjects that have been exposed to the intended prescribed dose of tivozanib 
hydrochloride 1.5 mg/day (712 are advanced RCC patients). Does the Agency agree 
that the safety database will be adequate to support the NDA? 

FDA response:  


The safety database appears to be adequate. Please include in your 

analysis of adverse events of special interest renal failure, proteinuria, 

bowel perforation, bleeding events, deep venous thrombosis, pulmonary 

embolism, stroke (CVA), encephalopathy and any other AE terms that 

you feel may be associated with VEGFR targeted agents.  


Sponsor’s Response: 

AVEO acknowledges and accepts the Agency’s response.  No further discussion is 

required. 


12. Consistent with other drugs in this class, AVEO proposes to include a Medication 
Guide as part of the labeling in the NDA for tivozanib hydrochloride. Does the 
Agency agree that the Medication Guide is sufficient and that a full risk evaluation 
and mitigation strategy (REMS) is not needed? If yes, does the Agency agree with 
the proposed elements of the Medication Guide as outlined in the briefing document? 

FDA response:
 

The determination regarding the need for a REMS will be a review issue. 
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Sponsor’s Response: 


AVEO acknowledges and accepts the Agency’s response.  No further discussion 

is required. 


13. AVEO proposes to provide patient narratives from clinical studies as outlined below. 
Does the Agency agree with the proposed patient narrative plan? 

FDA response: 


No. Please provide narratives for all serious adverse events and all events of 

special interest that occurred in the tivozanib arm, regardless of relationship 

(attribution) from Studies 301, 902, 202, and 901.  


Narrative summaries should provide the detail necessary to permit an adequate 

understanding of the nature of the adverse event experienced by the study 

subject. A valuable narrative summary would provide a complete synthesis of 

all available clinical data and an informed discussion of the case, allowing a 

better understanding of what the patient experienced.  The following is a list of 

components that would be found in a useful narrative summary: 


 Patient age and gender 

 Signs and symptoms related to the AE being discussed 

 An assessment of the relationship of exposure duration to the 
development of the AE 

 Pertinent medical history 

 Concomitant medications with start dates relative to the AE 

 Pertinent physical exam finds 

 Pertinent test results (e.g., lab data, ECG data, biopsy data) 

 Discussion of the diagnosis as supported by available clinical data 

 For events without a definitive diagnosis, a list of the differential 
diagnoses 


 Treatment provided 


 Re-challenge results (if performed) 


 Outcomes and follow-up information 


 Available pathology/autopsy reports
 

Please be prepared to submit additional narrative summaries upon request. 

Sponsor’s Response: 
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AVEO would like to discuss the Agency’s response further at the Pre-NDA Meeting. 

AVEO acknowledges and accepts the Agency’s request to include narratives for all 
serious adverse events and all events of special interest that occurred in the tivozanib 
arm, regardless of relationship (attribution) from Studies 301, 902, 202 and 901.  This 
will be based on the following criteria: 

 Deaths within 30 days of last tivozanib dose 

 All SAEs that occurred in the tivozanib arm, regardless of relationship 

 Discontinuations due to tivozanib-related AEs, as assessed by the investigator 

 Other discontinuations due to AEs of interest in the tivozanib arm, including renal 
failure, proteinuria, bowel perforation, bleeding events, deep venous thrombosis, 
pulmonary embolism, stroke (CVA), encephalopathy, as well as other AE terms 
that may be associated with tivozanib, based on the known safety profile of 
VEGFR targeted agents, regardless of relationship 

AVEO also would like to confirm that these planned narratives will come from the 
tivozanib arm subjects only. AVEO asks for confirmation from the Agency that this is 
the expectation. 

Additionally, AVEO would like to obtain further clarification on the Agency’s 
expectations for “AEs of special interest”. 

Discussion:
 

It is acceptable to provide narratives only from the Tivozanib treated patients. Please
 
include narratives from all AEs of special interest in the safety database.
 

14. AVEO plans to submit electronic case report forms as outlined below. Does the 
Agency agree with this approach? 

FDA response: 


Yes. Please be prepared to submit additional electronic case report forms upon 

request. 


Sponsor’s Response: 

AVEO acknowledges and accepts the Agency’s response.  No further discussion is 

required. 


15. AVEO intends to submit individual and integrated summary and analysis datasets in 
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Module 5, as briefly described below and in the attached data submission plan. Does 
the Agency agree with the proposed approach for submission of datasets in the 
NDA? 

FDA response: 


No. Although your overall data submission plan appears reasonable, please 

submit datasets for all laboratory test results.  


Sponsor’s Response: 

VEO would like to discuss the Agency’s response further at the Pre-NDA Meeting.  

Specifically: 


In addition to the datasets described in the data submission plan, AVEO proposes to 

submit laboratory test results from all 8 CORE Basis of Approval and supportive studies 

(301, 902, 201, 202) and supportive monotherapy studies (105, 112, KRN, 901) with the 

data from these latter supportive studies comprising a mix of SDTM and raw datasets, 

some of which include ungraded records. Define.pdf files will be submitted with each 

dataset. 


Is this acceptable to the Agency? 


Discussion: 
FDA suggested that the sponsor submit all laboratory test results from the phase 3 

trial. 


Procedural 

16. The primary objective for two key RCC studies, A V-951-09-301 and AV-951-07-
201, was to assess progression free survival (PFS). Computerized tomography (CT) 
was the standard method for evaluating disease status. Per our imaging vendors, 
there are several different ways to provide the data to the Agency (e.g., images in a 
hard drive, Webex access, work stations, etc.). Does the Agency have a preference 
on how to retrieve and review these data? 

FDA response: 

Do not submit patient scans because we are unable to archive them.  A dataset 
should be submitted that contains the IRC findings. This should include lesion 
designation as target or non-target, tumor measurements at each scan, whether 
a new lesion has been seen, and designation of each time point as response or 
progression. Please also include the sum of the longest diameter at each time 
point and a flag designating the primary radiology reviewer. The primary 
reviewer should be designated regardless of whether adjudication was 
required.  
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Sponsor’s Response: 

AVEO acknowledges and accepts the Agency’s response.  No further discussion is 

required. 


17. Standard 12-lead electrocardiograms (ECGs) were performed in the QTc Study, AV-
951-10-112 (An Open-Label Cardiac Safety Study of Tivozanib to Evaluate the 
Electrocardiogram and Pharmacokinetic- Electrocardiogram Dynamics in Subjects 
with Advanced Solid Tumors). Our intent is to have the ECT central laboratory, 
eResearch Technology, Inc. (ERT), upload the ECG data to the ECG Warehouse per 
the HL7 standard to support the NDA. Does the Agency agree? 

FDA response: Yes.  

Sponsor’s Response: 

AVEO acknowledges and accepts the Agency’s response. No further discussion is 

required. 


18. Does the Agency agree that the proposed NDA (tivozanib hydrochloride for the 
treatment of advanced RCC), as outlined in the briefing document, would be 
considered "fileable"? Does the Agency have any additional recommendations with 
respect to ensuring a successful filing of the NDA? 

FDA response: 

The determination of whether an NDA is fileable is made at the filing meeting 
after submission of the full application. For resources regarding the 
requirements for filing a New Drug Application, we refer you to the FDA 
website below: 

http://www.fda.gov/Drugs/DevelopmentApprovalProcess/HowDrugsareDevelop 
edandApproved/ApprovalApplications/NewDrugApplicationNDA/default.htm 

 Sponsor’s Response: 

 AVEO acknowledges and accepts the Agency’s response. No further discussion is 

required. 
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Additional Comments: 

Clinical Comment #1: 
In Module 1.12 of the NDA, please complete the following table for Study 301. 

Site # 

Investigator
Name, Address, 
Telephone 

# Patients 
Enrolled 

Median 
PFS 

# SAEs # Protocol 
Violations 

Sponsor’s Response: 

AVEO acknowledges and accepts the Agency’s response.  This table will be included in 
Module 1.12 of the NDA. 

No further discussion is required. 

Clinical Comment #2: 

We note that there was a large discrepancy regarding the use of subsequent 
therapies between the two arms of the pivotal trial Av-951-09-301. What is 

the current thought regarding the explanation for this finding?  

Sponsor’s Response: 

AVEO would like to address the Agency’s question at the Pre-NDA Meeting.
 

Comment not discussed 


5.0 ATTACHMENTS AND HANDOUTS 
See Attachment from Sponsor 
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BACKGROUND 
AVEO requested this meeting on September 29, 2010, in order to gain FDA concurrence 
regarding their proposed clinical pharmacology development plan to support the use of 
tivozanib as a first-line monotherapy treatment in advanced RCC. AVEO has already had two 
End-of Phase 2 meetings with FDA (May 7, 2009 for nonclinical/clinical discussion; May 27, 
2009 for CMC discussion). 

Question 1: After consideration of the data from the mass balance study, AVEO believes that 
a separate renal impairment study will not be necessary to support the NDA.  Does the Agency 
agree? 

FDA Response: 
In the absence of absolute bioavailability data we cannot absolutely rule out a significant role 
of renal excretion. We recommend that you perform a study to determine the absolute 
bioavailability. Please refer to the guidance for industry entitled, “Bioavailability and 
Bioequivalence Studies for Orally Administered Drug Products - General Considerations” at 
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/ 
ucm070124.pdf for more information. 

Alternatively, you could conduct a renal impairment study. Your mass balance trial did not rule 
out the possibility that renal elimination may be a major pathway of elimination.  Moderate to 
severe renal impairment has been shown to affect the PK of drugs that are minimally excreted 
by the renal route. The recommended renal impairment trial does not need to be conduced in 
your selected patient population, but can be done in patients with a range of solid tumors, or in 
healthy volunteers with renal impairment (if there are no safety concerns).  Please refer to the 
draft guidance for industry entitled, “Pharmacokinetics in Patients with Impaired Renal 
Function- Study Design, Data Analysis, and Impact on Dosing and Labeling” at 
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/ 
UCM204959.pdf for more information.  

Meeting Discussion: FDA agreed with the sponsor that a population PK analysis can be done 
to assess the impact of renal impairment. FDA recommends that the analysis includes patients 
with a wide range of renal impairment in order to have interpretable data.  FDA stated that the 
need for a dedicated renal impairment study will not be a filing issue. 

Question 2: Results from the mass balance study indicated that a mean of 79.3% (range 68.2-
96.2%) of 1.5mg [14C]-tivozanib was excreted in the feces.  In vitro microsomal and 
hepatocyte incubation studies also show that tivozanib has low hepatic clearance (<25% 
hepatic blood flow). Based on these data, AVEO proposes to conduct a hepatic impairment 
study (in non-oncology, hepatically impaired subjects) as a post-marketing commitment.  Does 
the Agency agree? 

FDA Response: We recommend that you include the results from this trial as part of your 
NDA submission to allow for the safe use and labeling for this important population of 
patients. In addition submit a complete protocol to be reviewed before beginning the study. 
Depending on the results of the planned study and the need in the targeted population, the 
effect of severe hepatic impairment may also need to be addressed. 
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Meeting Discussion: FDA recommends that the organ impairment studies are submitted with 
the NDA. FDA agreed that the sponsor’s proposal to have the hepatic impairment study on-
going at the time of NDA submission appears acceptable.  

Question 3: Data from in vitro CYP studies (profiling, inhibition and induction studies) and 
preliminary PK results from Study AV-951-07-102, an ongoing clinical combination trial, 
suggest that the risk of drug-drug interactions (DDIs) at the metabolic level is low, AVEO does 
not plan to complete any clinical DDI studies to support the NDA.  Additionally, considering 
the amount of in vitro work completed to date, AVEO does not plan to conduct any further in 
vitro metabolism work to support the NDA.  Does the Agency agree? 

FDA Response: You will still need to assess the effect of a strong CYP3A4 inhibitor and 
inducer on the PK of tivozanib in vivo. We recommend that the results from these trials be 
included as part of your NDA submission. The in vitro stability data is not sufficient to rule out 
the role of CYP metabolism. 

Meeting Discussion: The sponsor informed FDA that additional DDI studies with 
Ketoconazole and Rifampin will be conducted and submitted with the NDA. 

Question 4: Tivozanib is approximately 99.4% bound to human plasma proteins.  AVEO has 
completed an in vitro protein binding interaction study with warfarin, but does not plan to 
evaluate this interaction any further in vivo in humans.  Does the Agency agree with this 
approach? 

FDA Response: This appears acceptable. 

Question 5: Does the Agency concur with the design proposed for a food-effect study? 

FDA Response: It appears acceptable. Submit a complete protocol to be reviewed before 
beginning the study. A standardized high fat meal should be used in the study. Please refer to 
the guidance for industry entitled “Food-Effect Bioavailability and Fed Bioequivalence 
Studies" at 
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/ 
ucm070241.pdf for more information. 

Question 6: Quantitative data from our mass balance study in healthy human volunteers 
indicate that tivozanib does not have any major circulating metabolites; therefore, AVEO does 
not plan to further characterize the structure or pharmacologic activity of tivozanib metabolites 
present in clinical serum samples.  Does the Agency agree with the proposed strategy? 

FDA Response: This appears acceptable. 

AVEO Responses to the Agency’s Clinical Pharmacology Comments/ Recommendations 
that were provided on June 12, 2007. 

1.	 FDA Recommendation/Comment: You should validate your assay method for AV-951 as 
well as its major circulating active metabolite(s) in human plasma according the FDA 
Guidance document on bioanalytical method validation 
(http://www.fda.gov/cder/guidance/4252fnl.pdf). 
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Aveo Response: The method for determination of tivozanib concentrations in serum has 
been validated per the FDA Guidance document on bioanalytical method validation. The 
validation report will be included in the NDA. 

FDA Response: This appears acceptable, but the final determination will be a review issue. 

2. FDA Recommendation/Comment: We recommend that you explore the various 
relationships between the exposure of AV-951, surrogate biomarker(s), and variables of 
efficacy and safety. 

Aveo Response: Exploratory work to investigate the PK/PD relationship of tivozanib is 
ongoing. Variables such as hypertension, VEGF and VEGFR 1, 2 are being explored. In 
addition, a pilot biomarker study in ~100 human subjects is being designed and is expected 
to begin recruiting in early 2011. 

FDA Response: This appears acceptable. Include the primary and significant secondary 
efficacy and safety endpoints for the phase 3 trials in these analyses. 

3. FDA Recommendation/Comment: You should conduct in vitro studies with human 
hepatocytes to determine whether AV-951 is an inducer of any CYP450 enzymes. We refer 
you to the Guidance for Industry on Metabolism/Drug Interaction Studies – Study Design, 
Data Analysis, and Recommendations for Dosing and Labeling, http://www.fda.gov 
/cder/guidance/2635fnl.pdf. 

Aveo Response: A hepatocyte induction study has been completed. Draft data are 

discussed in Question #3. Results are in-line with the guidance.
 

FDA Response: This appears acceptable, but the final determination will be a review issue. 

4. FDA Recommendation/Comment: You should also conduct in vitro studies to determine 
whether AV-951 is a substrate and/or an inhibitor of P-glycoprotein efflux transporter. We 
refer you to the Guidance for Industry on Metabolism/Drug Interaction Studies – Study 
Design, Data Analysis, and Recommendations for Dosing and Labeling, 
http://www.fda.gov /cder/guidance/2635fnl.pdf. 

Aveo Response: A study to evaluate whether tivozanib is a P-glycoprotein substrate and/or 
inhibitor has been completed. Draft data are discussed in Question #3. Results in-line with 
the guidance. 

FDA Response: This appears acceptable, but the final determination will be a review issue. 

5. FDA Recommendation/Comment: You Future drug development, you should include the 
determination of the route of excretion of AV-951 and any active metabolite(s) in humans. 
This information can then be used to evaluate the need for studies in subjects with renal 
and/or hepatic impairment. 

Aveo Response: The tivozanib Mass Balance study has been completed and the excretion 
data are shown in Table 2 and the results are further discussed in Question #1 and #2. 

FDA Response: Please refer to the FDA responses to your submitted Question 1 and 2. 
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6. FDA Recommendation/Comment: As the effect of food on the absorption of tivozanib 
from the capsule is not known, we recommend that on the days of PK sampling, patients 
should be administered the study drug in morning at the same time under fasting conditions 
to reduce the variability in the PK parameters. 

Aveo Response: All current protocols are written with guidance that all doses of tivozanib 
be administered in the morning under fasting conditions. A food effect study is being 
planned and is discussed in Question #5. 

FDA Response: This appears acceptable, but the final determination will be a review issue. 

Additional Comment: 
1.	 Collect tumor and germline DNA in study AV-951-10-202 for pharmacogenomic 

assessment of tivozanib in the event variable safety, activity, or pharmacokinetics are 
observed. 
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	IND 075547 
	MEETING MINUTES 
	Aveo Pharmaceuticals, Inc. 
	Attention: Michael N. Needle, MD 
	Chief Medical Officer 
	One Broadway, 14 Floor 
	th

	Cambridge, MA 02142 
	Dear Dr. Needle: 
	Please refer to your Investigational New Drug Application (IND) submitted under section 
	505(i) of the Federal Food, Drug, and Cosmetic Act for tivozanib. 
	We also refer to the meeting between representatives of your firm and the FDA on 
	October 23, 2019. The purpose of the meeting was to discuss an overview of AVEO’s 
	proposal to submit a New Drug Application (NDA) based on positive results from the 
	RCC pivotal trials, TIVO-1 and TIVO-3 and obtain the agency’s concurrence on the 
	“fileability”, content, and format of the NDA. 
	A copy of the official minutes of the meeting is enclosed for your information.  Please 
	notify us of any significant differences in understanding regarding the meeting 
	outcomes. 
	If you have any questions, call Charlene Wheeler, MSHS, Senior Regulatory Project 
	Manager, at 301-796-1141. 
	Sincerely, 
	{See appended electronic signature page} {See appended electronic signature page} 
	Charlene Wheeler, MSHS Chana Weinstock, MD Senior Regulatory Health Project Manager Clinical Team Leader Division of Oncology Products 1 Division of Oncology Products 1 Office of Hematology and Oncology Products Office of Hematology and Oncology Products  Center for Drug Evaluation and Research          Center for Drug Evaluation and Research 
	Enclosure:.. Meeting Minutes .
	Figure
	White Oak Building 22, Room 1421 .
	IND 075547..tivozanib..
	Treatment of patients with advanced renal cell carcinoma .(RCC) .Aveo Pharmaceuticals, Inc...
	Chana Weinstock, MD..Charlene Wheeler, MSHS .
	Director, Division of Oncology Products 1 (DOP1) 
	Deputy Director, DOP1 
	Clinical Team Lead, DOP1 
	Clinical Team Lead, DOP1 
	Clinical Reviewer, DOP1 
	Clinical Reviewer, DOP1 
	Clinical Reviewer, DOP1 
	Statistical Team Lead, OB, DBV 
	Statistical Reviewer, OB, DBV 
	Senior Regulatory Project Manager, DOP1 
	AVEO Pharmaceuticals, Inc. 
	AVEO Pharmaceuticals, Inc. 
	AVEO Pharmaceuticals, Inc. 
	Robert Young, MD RCY Medicine 
	MEMORANDUM OF MEETING MINUTES 
	Meeting Type: Type B Meeting Category: Pre-NDA Meeting Date and Time: October 23, 2019, 10-11AM 
	Meeting Location: 
	Application Number:Product Name: 
	Indication: 
	Sponsor Name: 
	Meeting Chair:Meeting Recorder: 
	FDA ATTENDEES 
	Julia Beaver, MD Amna Ibrahim, MD Chana Weinstock, MD Daniel Suzman, MD James Xu, MD Elaine Chang, MD Mitchel Anscher, MD Shenghui Tang, PhD Anup Amatya, PhD Charlene Wheeler, MSHS 
	SPONSOR ATTENDEES 
	Michael Needle, MD Michael Bailey, MD Roger Aitchison, MD 
	1.0 BACKGROUND .
	Tivozanib is a VEGF inhibitor being developed for treatment of advanced renal cell carcinoma by AVEO Pharmaceuticals Inc. (AVEO). In September 2012, AVEO submitted a new drug application (NDA 204408) seeking marketing approval of tivozanib as a first-line systemic treatment for patients with metastatic renal cell 
	Tivozanib is a VEGF inhibitor being developed for treatment of advanced renal cell carcinoma by AVEO Pharmaceuticals Inc. (AVEO). In September 2012, AVEO submitted a new drug application (NDA 204408) seeking marketing approval of tivozanib as a first-line systemic treatment for patients with metastatic renal cell 
	carcinoma (mRCC) based on a single study AV-951-09-301. This was a Phase 3 study (TIVO-1) comparing tivozanib (N=260) to sorafenib (N=257) as a first-line treatment in patients with mRCC. AVEO decided to allow post progression crossover from the control arm to the investigational arm, but not vice versa. The analysis of PFS, the primary endpoint, showed a statistically significant improvement with tivozanib [HR=0.80, p=0.04]. However, the final analysis of OS showed a trend towards a detrimental effect on s

	AVEO submitted a meeting request on March 27, 2015, seeking FDA’s advice regarding the design, conduct, and the applicability of the FDA recommended study. In preliminary comments sent May 14, 2015, FDA stated that the proposed Phase 3 study may support AVEO’s indication for tivozanib in the third-line setting. Whether the results from this study can support AVEO’s proposal for tivozanib in the first-line setting will be a review issue. 
	Since then, AVEO has conducted another Phase 3 study (TIVO-3) in the US and other applicable countries comparing tivozanib to sorafenib in the third line setting for patients with mRCC who have failed at least two regimens, including at least 1 VEGFR-TKIs (excluding sorafenib). The primary endpoint of this study is PFS and the secondary endpoint is OS. Per AVEO, the study finished enrollment of 351 patients in August 2017. In September 2018, the TIVO-3 independent Steering Committee recommended performing t
	U.S. Food and Drug Administration 
	Silver Spring, MD 20993 
	www.fda.gov 
	www.fda.gov 
	www.fda.gov 

	Figure
	Figure
	U.S. Food and Drug Administration 
	Silver Spring, MD 20993 

	www.fda.gov 
	www.fda.gov 
	www.fda.gov 

	Figure
	Figure
	Because of the potential decrement in OS demonstrated in two trials at the time of meeting in January 2019, FDA recommended that the sponsor should consider not submitting an NDA at that time. FDA also recommended that patients receiving tivozanib on clinical trials should be reconsented and information provided concerning OS for both trials. The sponsor stated they may consider conducting a formal interim analysis at a later date.  
	The SAP was amended by the sponsor on February 21, 2019, to redefine the prespecified final OS analysis to be conducted when all subjects in follow-up were on-study for at least 2 years. Subsequently, the sponsor submitted updated overall survival analysis with results shown follows: HR 0.99, 95% CI: 0.76, 1.29; p=0.95, based on 227 OS events. The median OS was 16.4 (95% CI: 13.4, 22.2) months in the tivozanib group vs 19.6 (95% CI: 14.9, 24.2) months in the sorafenib group. Twenty-two patients (20 tivozani
	-

	U.S. Food and Drug Administration 
	Silver Spring, MD 20993 
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	Figure
	Figure
	The sponsor is requesting this meeting to discuss NDA submission based on updated TIVO-3 study as reported above. 
	FDA sent Preliminary Comments to Aveo on October 17, 2019. 
	2. DISCUSSION 
	2.1. Questions and Responses 
	Question 1: Based on the totality of data presented, does the Agency agree that the results of 21 clinical studies with tivozanib support submission of an NDA for treatment of advanced RCC? The 3 key studies in advanced RCC include: 
	 Two pivotal Phase 3, randomized, controlled studies in advanced RCC (TIVO-3 
	and TIVO-1) 
	 An extension study (902) demonstrating activity in second-line advanced RCC 
	FDA Response: We remain concerned about the results of TIVO3 in the context of the overall development of the drug. Your current interim OS results do not abrogate concerns over detriment and may worsen with final analysis at 263 events. The median overall survival for tivozanib is worse than that of sorafenib. 
	Given the totality of evidence presented to date we recommend that you do not submit this application at this time. 
	Aveo acknowledges FDA’s concern and remains committed to collaborating on the best path forward for the tivozanib new drug application (NDA). 
	AVEO Response: 

	U.S. Food and Drug Administration 
	Silver Spring, MD 20993 
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	Since the original NDA submission in 2012, there have been new therapies made available for patients with advanced renal cell carcinoma (RCC). Checkpoint Inhibitors (CPIs) have become a key element in the standard of care for these patients both as a single agent and in combination with other active agents. Aveo recognizes that the standard of care for treatment naïve patients with RCC has changed significantly, and the use of single agent VEGFR-TKIs are not as common in the current treatment landscape. 
	Based on the Agency feedback received in May 2013, Aveo conducted another Phase 3 study (TIVO-3) to support an indication for tivozanib in the third and fourth-line setting, with the intention of utilizing the totality of data from the following 3 studies to support the indication for the treatment of patients with advanced RCC: 
	 TIVO-3: A Phase 3, Randomized, Controlled, Multi-Center, Open-Label Study to 
	Compare Tivozanib Hydrochloride to Sorafenib in Subjects with Refractory 
	Advanced Renal Cell Carcinoma 
	. TIVO-1: A Phase 3, Randomized, Controlled, Multi-Center, Open-Label Study to Compare Tivozanib (AV-951) to Sorafenib in Subjects with Advanced Renal Cell Carcinoma 
	. Study 902: An Extension Treatment Protocol for Subjects who have Participated in a Phase 3 Study of Tivozanib vs. Sorafenib in Renal Cell Carcinoma (Protocol AV-951-09-301) 
	Considering the change in the treatment landscape, Aveo is proposing to revise the indication statement based on the clinical results available from TIVO-3, with the TIVO-1 and 902 study results being supportive to the NDA. 
	Consistent with other TKI therapies in this setting, we believe the clinical safety and efficacy results of the TIVO-3 study support the NDA submission for the proposed indication at this time. The proposed indication is for the treatment of adult patients with relapsed or refractory advanced RCC. Aveo acknowledges FDA’s preliminary feedback that the current OS interim results submitted in the briefing document to support this meeting do not abrogate FDA’s concerns over detriment, however, based on statisti
	As a result, Aveo is requesting FDA’s agreement with and support for the plan to submit the NDA as planned in December 2019, and Aveo commits to submitting updated TIVO3 OS data in June 2020 (or another date, as requested by the Agency) to confirm no adverse effect on OS with the treatment of tivozanib. Aveo looks forward to discussing this revised plan with the Agency during the upcoming meeting on October 23rd and remains optimistic that we will be able to find a mutually agreeable path forward. 
	-

	U.S. Food and Drug Administration 
	Silver Spring, MD 20993 

	www.fda.gov 
	www.fda.gov 
	www.fda.gov 

	FDA acknowledges the sponsor’s responses and reiterates concerns about the survival information and the totality of data. Ultimately the choice to submit the data is the sponsor’s, however an ODAC discussion will likely be required. Should the sponsor wish to proceed with a revised OS analysis in June 2020, they should submit an updated SAP with a planned OS update based on the projected number of events at that time. 
	Meeting Discussion: 

	Question 2: At the time of the NDA submission, the safety database will consist of more than 1,000 RCC patients exposed to the intended prescribed dose of tivozanib 1.5 mg/day. Does the Agency agree that the safety database is adequate to support the NDA? 
	FDA Response:  Yes, however see response to Question 1. 
	No discussion took place during the meeting. 
	Meeting Discussion: 

	Question 3: The Integrated Summary of Efficacy (ISE) will include efficacy data from 3 key studies in advanced RCC, the 2 pivotal Phase 3 studies (TIVO-3 and TIVO-1) and extension study 902, and supportive study 201. Efficacy data will not be pooled but presented side-by-side. Does the Agency agree with the approach for the ISE? 
	FDA Response:  We agree with the proposed approach for the ISE, however see response to Question 1. 
	No discussion took place during the meeting. 
	Meeting Discussion: 

	Question 4: The Integrated Summary of Safety (ISS) will include pooled safety data from 3 key studies in advanced RCC, the 2 pivotal Phase 3 trials (TIVO-3 and TIVO-1), extension study 902, and 3 supportive studies of single-agent tivozanib in RCC (201, 202, and 205). Additional safety data from 1 combination therapy study in RCC, 3 monotherapy studies in other tumors, 5 combination therapy studies in other tumors, 1 extension study in mono/combination therapy studies, and 5 studies in healthy subjects will
	FDA Response:  Yes, all datasets should be in standard format. However, see response to Question 1. 
	No discussion took place during the meeting. 
	Meeting Discussion: 

	Question 5: The sponsor will provide patient narratives as outlined below. Does the Agency agree with the proposal? 
	FDA Response: Yes. Additional narratives may be requested during review of the NDA, however see response to Question 1. 
	U.S. Food and Drug Administration 
	Silver Spring, MD 20993 

	www.fda.gov 
	www.fda.gov 
	www.fda.gov 

	No discussion took place during the meeting. 
	Meeting Discussion: 

	Question 6: The sponsor plans to submit electronic case report forms as outlined below. Does the Agency agree with this approach? 
	FDA Response:  Yes. Additional eCRFs may be requested during review of the NDA, however see response to Question 1. 
	No discussion took place during the meeting. 
	Meeting Discussion: 

	Question 7: The sponsor intends to submit individual and ISE/ISS analysis datasets in Module 5, as described. Does the Agency agree with the proposed approach for submission of datasets and supportive documentation in the NDA? 
	See response to Question 1. In general, we agree with the proposal to submit individual and ISE/ISS analysis datasets in Module 5. Please include the following in your submission, 
	(1) SAS program to derive the response status from raw data (target lesion measurements, non-target status, and new lesion status at each assessment) following RECIST v1.1 based on investigator and central radiologyassessments. This program should be stand-alone (i.e., no macros) so that itcan be run on FDA computers. In addition, we generally require an output dataset (one record per patient per tumor assessment) including the following data: 
	. Patient ID, Randomized arm, Visit number, Visit name, Visit date, Baseline target lesion SLD, Target lesion SLD at this visit, % change of SLD from baseline, Nadir SLD value, % change of SLD from nadir, Non-target lesion response status at this visit, New lesion (yes/no) at this visit, Response status at this visit, Best overall response, Confirmed response (yes/no), Evaluator (Investigator or Central radiology) 
	. If there is a discrepancy between programmatically derived and independent assessors’ assessment of response status/progression time, provide a dataset that lists each patient’s response along with expiation of the discrepancy. 
	(2) If adjudication was required, a dataset that lists each patient’s response and .flags those in which adjudication was required, and what the adjudicator .concluded. Alternatively, if this information is readily available in existing .datasets, please provide guidance on how to easily view this information. .
	U.S. Food and Drug Administration 
	Silver Spring, MD 20993 

	www.fda.gov 
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	(3)
	(3)
	(3)
	 If independent assessor’s global review differs from their timepoint reviews, provide comments with explanation. Alternatively, if this information isreadily available in existing datasets, please provide guidance on how to easily view this information. 

	(4)
	(4)
	 For legacy datasets, provide a reviewer’s guide with sufficient details and SAS programs with clear comments. The comments should help reviewers tonavigate the program code easily. 

	(5)
	(5)
	 The last date of sweep to ascertain the survival status of all participants as of the data cut-off-date. In the reviewer’s guide, provide guidance on how to easily view this information. 


	No discussion took place during the meeting. 
	Meeting Discussion: 

	Question 8: The sponsor does not intend to include scans as reviewed by the independent radiological review (IRR) committee in the NDA. Does the Agency agree with the proposal? 
	FDA Response:  Yes, however see response to Question 1. 
	No discussion took place during the meeting. 
	Meeting Discussion: 

	Question 9: Standard 12-lead electrocardiograms (ECG) were performed in the QTc study. The ECG data were uploaded to the ECG Warehouse to support the original NDA for tivozanib (NDA 204408, submitted 28 Sep 2012). The sponsor proposes to not resubmit the data. Does the Agency agree with the proposal? 
	FDA Response:  Yes, however see response to Question 1. 
	No discussion took place during the meeting. 
	Meeting Discussion: 

	Question 10: Does the FDA have any other recommendations to enable the efficient review of the planned NDA? 
	FDA Response:  See response to Question 1. 
	No discussion took place during the meeting. 
	Meeting Discussion: 

	3.0 
	DISCUSSION OF THE CONTENT OF A COMPLETE APPLICATION 

	As stated in our September 17, 2019, communication granting this meeting, if, at the time of submission, the application that is the subject of this meeting is for a new molecular entity or an original biologic, the application will be subject to “the Program” under PDUFA VI. Therefore, at this meeting be prepared to discuss and reach 
	U.S. Food and Drug Administration 
	Silver Spring, MD 20993 

	www.fda.gov 
	www.fda.gov 
	www.fda.gov 

	agreement with FDA on the content of a complete application, including preliminary discussions on the need for risk evaluation and mitigation strategies (REMS) or other risk management actions and, where applicable, the development of a Formal Communication Plan. You and FDA may also reach agreement on submission of a limited number of minor application components to be submitted not later than 30 days after the submission of the original application. These submissions must be of a type that would not be ex
	Discussions and agreements will be summarized at the conclusion of the meeting and reflected in FDA’s meeting minutes. If you decide to cancel this meeting and do not have agreement with FDA on the content of a complete application or late submission of any minor application components, your application is expected to be complete at the time of original submission. 
	In addition, we remind you that the application is expected to include a comprehensive and readily located list of all clinical sites and manufacturing facilities.  
	Information on the Program is available at FDA.gov.
	1 

	DISCUSSION OF THE CONTENT OF A COMPLETE APPLICATION 
	DISCUSSION OF THE CONTENT OF A COMPLETE APPLICATION 

	. The content of a complete application was discussed.  
	. All applications are expected to include a comprehensive and readily .located list of all clinical sites and manufacturing facilities included or .referenced in the application. .
	. Major components of the application are expected to be submitted with the original application and are not subject to agreement for late submission. You stated you intend to submit a complete application and therefore, there are no agreements for late submission of application components. 
	PREA REQUIREMENTS 
	PREA REQUIREMENTS 

	Under the Pediatric Research Equity Act (PREA) (codified at section 505B of the Federal Food, Drug, and Cosmetic Act (FD&C Act), 21 U.S.C. 355c), all applications for new active ingredients (which includes new salts and new fixed combinations), new indications, new dosage forms, new dosing regimens, or new routes of administration are required to contain an assessment of the safety and effectiveness of the product for the claimed indication(s) in pediatric patients unless this requirement is waived or defer
	U.S. Food and Drug Administration 
	Silver Spring, MD 20993 
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	https://www.fda.gov/ForIndustry/UserFees/PrescriptionDrugUserFee/default.htm 
	https://www.fda.gov/ForIndustry/UserFees/PrescriptionDrugUserFee/default.htm 
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	biological products for which orphan designation has been granted that otherwise would be subject to the requirements of section 505B(a)(1)(A) are exempt pursuant to section 505B(k)(1) from the PREA requirement to conduct pediatric assessments. 
	Title V of the FDA Reauthorization Act of 2017 (FDARA) amended the statute to create section 505B(a)(1)(B), which requires that any original marketing application for certain adult oncology drugs (i.e., those intended for treatment of an adult cancer and with molecular targets that FDA has determined to be substantially relevant to the growth or progression of a pediatric cancer) that are submitted on or after August 18, 2020, contain reports of molecularly targeted pediatric cancer investigations. See link
	Under section 505B(e)(2)(A)(i) of the FD&C Act, you must submit an Initial Pediatric Study Plan (iPSP) within 60 days of an End of Phase 2 (EOP2) meeting, or such other time as agreed upon with FDA. (In the absence of an EOP2 meeting, refer to the draft guidance below.) The iPSP must contain an outline of the pediatric assessment(s) or molecularly targeted pediatric cancer investigation(s) that you plan to conduct (including, to the extent practicable study objectives and design, age groups, relevant endpoi
	For additional guidance on the timing, content, and submission of the iPSP, including an iPSP Template, please refer to the draft guidance for industry Pediatric Study Plans: Content of and Process for Submitting Initial Pediatric Study Plans and Amended Pediatric Study Plans. 
	For the latest version of the molecular target list, please refer to FDA.gov.
	2 

	FDARA REQUIREMENTS 
	FDARA REQUIREMENTS 

	Sponsors planning to submit original applications on or after August 18, 2020 or sponsors who are uncertain of their submission date may request a meeting with the 
	U.S. Food and Drug Administration 
	Silver Spring, MD 20993 
	2 
	2 
	2 
	https://www.fda.gov/about-fda/oncology-center-excellence/pediatric-oncology  
	https://www.fda.gov/about-fda/oncology-center-excellence/pediatric-oncology  
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	Oncology Center of Excellence Pediatric Oncology Program to discuss preparation of the sponsor’s initial pediatric study plan (iPSP) for a drug/biologic that is intended to treat a serious or life-threatening disease/ condition which includes addressing the amendments to PREA (Sec. 505B of the FD &C Act) for early evaluation in the pediatric population of new drugs directed at a target that the FDA deems substantively relevant to the growth or progression of one or more types of cancer in children. The purp
	3

	In addition, you may contact the OCE Subcommittee of PeRC Regulatory Project Manager by email at . For further guidance on pediatric product development, please refer to FDA.gov.
	OCEPERC@fda.hhs.gov
	OCEPERC@fda.hhs.gov
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	PRESCRIBING INFORMATION 
	PRESCRIBING INFORMATION 

	In your application, you must submit proposed prescribing information (PI) that conforms to the content and format regulations found at 21 CFR 201.56(a) and (d) and 
	201.57 including the Pregnancy and Lactation Labeling Rule (PLLR) (for applications submitted on or after June 30, 2015). As you develop your proposed PI, we encourage you to review the labeling review resources on the PLR Requirements for Prescribing Informationand Pregnancy and Lactation Labeling Final Rule websites, which include: 
	5 
	6

	. The Final Rule (Physician Labeling Rule) on the content and format of the PI for human drug and biological products.  
	. The Final Rule (Pregnancy and Lactation Labeling Rule) on the content and format of information related to pregnancy, lactation, and females and males of reproductive potential. 
	U.S. Food and Drug Administration 
	Silver Spring, MD 20993 
	 See the guidance for industry “Formal Meetings Between the FDA and Sponsors or Applicants.” 
	 See the guidance for industry “Formal Meetings Between the FDA and Sponsors or Applicants.” 
	 See the guidance for industry “Formal Meetings Between the FDA and Sponsors or Applicants.” 
	3
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	product-development 
	https://www.fda.gov/drugs/development-resources/pediatric-and-maternal-health
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	information 
	https://www.fda.gov/drugs/laws-acts-and-rules/plr-requirements-prescribing
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	https://www.fda.gov/drugs/labeling/pregnancy-and-lactation-labeling-drugs-final-rule 
	https://www.fda.gov/drugs/labeling/pregnancy-and-lactation-labeling-drugs-final-rule 
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	. Regulations and related guidance documents.  
	. A sample tool illustrating the format for Highlights and Contents, and  
	. The Selected Requirements for Prescribing Information (SRPI) − a checklist of important format items from labeling regulations and guidances. 
	. FDA’s established pharmacologic class (EPC) text phrases for inclusion in the Highlights Indications and Usage heading. 
	Pursuant to the PLLR, you should include the following information with your application to support the changes in the Pregnancy, Lactation, and Females and Males of Reproductive Potential subsections of labeling. The application should include a review and summary of the available published literature regarding the drug’s use in pregnant and lactating women and the effects of the drug on male and female fertility (include search parameters and a copy of each reference publication), a cumulative review and 
	Prior to submission of your proposed PI, use the SRPI checklist to ensure conformance with the format items in regulations and guidances.  
	MANUFACTURING FACILITIES 
	MANUFACTURING FACILITIES 

	To facilitate our inspectional process, we request that you clearly identify in a single location, either on the Form FDA 356h, or an attachment to the form, all manufacturing facilities associated with your application. Include the full corporate name of the facility and address where the manufacturing function is performed, with the FEI number, and specific manufacturing responsibilities for each facility. 
	Also provide the name and title of an onsite contact person, including their phone number, fax number, and email address. Provide a brief description of the manufacturing operation conducted at each facility, including the type of testing and DMF number (if applicable). Each facility should be ready for GMP inspection at the time of submission. 
	Consider using a table similar to the one below as an attachment to Form FDA 356h. Indicate under Establishment Information on page 1 of Form FDA 356h that the 
	U.S. Food and Drug Administration 
	Silver Spring, MD 20993 

	www.fda.gov 
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	information is provided in the attachment titled, “Product name, NDA/BLA 012345, Establishment Information for Form 356h.” 
	Site Name 
	Site Name 
	Site Name 
	Site Address 
	Federal Establishment Indicator (FEI) or Registration Number (CFN) 
	Drug Master File Number (if applicable ) 
	Manufacturing Step(s) or Type of Testing [Establishment function] 

	(1) 
	(1) 

	(2) 
	(2) 


	Corresponding names and titles of onsite contact: .
	Site Name 
	Site Name 
	Site Name 
	Site Address 
	Onsite Contact (Person, Title) 
	Phone and Fax number 
	Email address 

	(1) 
	(1) 

	(2) 
	(2) 


	OFFICE OF SCIENTIFIC INVESTIGATIONS (OSI) REQUESTS 
	OFFICE OF SCIENTIFIC INVESTIGATIONS (OSI) REQUESTS 

	The Office of Scientific Investigations (OSI) requests that the items described in the draft guidance for industry Standardized Format for Electronic Submission of NDA and BLA Content for the Planning of Bioresearch Monitoring (BIMO) Inspections for CDER Submissions (February 2018) and the associated Bioresearch Monitoring Technical Conformance Guide Containing Technical Specifications be provided to facilitate development of clinical investigator and sponsor/monitor/CRO inspection assignments, and the back
	Please refer to the draft guidance for industry Standardized Format for Electronic Submission of NDA and BLA Content for the Planning of Bioresearch Monitoring (BIMO) Inspections for CDER Submissions (February 2018) and the associated Bioresearch Monitoring Technical Conformance Guide Containing Technical 
	7
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	Specifications.
	7 
	7 
	7 
	https://www.fda.gov/media/85061/download 
	https://www.fda.gov/media/85061/download 
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	ONCOLOGY PILOT PROJECTS 
	ONCOLOGY PILOT PROJECTS 

	The FDA Oncology Center of Excellence (OCE) is conducting two pilot projects, the Real-Time Oncology Review (RTOR) and the Assessment Aid. RTOR is a pilot review process allowing interactive engagement with the applicant so that review and analysis of data may commence prior to full supplemental NDA/BLA submission. Assessment Aid is a voluntary submission from the applicant to facilitate FDA’s assessment of the NDA/BLA application (original or supplemental). An applicant can communicate interest in particip
	 RTOR: In general, the data submission should be fully CDISC-compliant to facilitate efficient review. 
	8

	 Assessment Aid
	9 

	4.0 ISSUES REQUIRING FURTHER DISCUSSION 
	There were no issues requiring further discussion. 
	5.0 ACTION ITEMS 
	There were no action items. 
	6.0 ATTACHMENTS AND HANDOUTS 
	Handouts are attached. 
	U.S. Food and Drug Administration 
	Silver Spring, MD 20993 
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	CHANA WEINSTOCK 10/30/2019 01:05:21 AM 
	DEPARTMENT OF HEALTH AND HUMAN SERVICES 
	DEPARTMENT OF HEALTH AND HUMAN SERVICES 
	Food and Drug Administration Silver Spring MD 20993 
	IND 075547 
	MEETING MINUTES 
	AVEO Pharmaceuticals, Inc. Attention: Nikhil Mehta, PhD Senior VP of Regulatory and Quality Assurance One Broadway, 14 Floor Cambridge, MA  02142 
	th

	Dear Dr. Mehta: 
	Please refer to your Investigational New Drug Application (IND) submitted under section 505(i) of the Federal Food, Drug, and Cosmetic Act for tivozanib (AV-951). 
	We also refer to the meeting between representatives of your firm and the FDA on  January 24, 2019. The purpose of the meeting was to discuss plans to submit an NDA for tivozanib for the treatment of advanced renal cell carcinoma.  
	A copy of the official minutes of the meeting is enclosed for your information.  Please notify us of any significant differences in understanding regarding the meeting outcomes. 
	If you have any questions, call Charlene Wheeler, MSHS, Senior Regulatory Project Manager, at 
	(301) 796-1141. 
	Sincerely, 
	{See appended electronic signature page} {See appended electronic signature page} 
	Charlene Wheeler, MSHS V. Ellen Maher, MD Senior Regulatory Health Project Manager Clinical Team Leader Division of Oncology Products 1 Division of Oncology Products 1 Office of Hematology and Oncology Products Office of Hematology and Oncology Products  Center for Drug Evaluation and Research Center for Drug Evaluation and Research 
	Enclosure: Meeting Minutes 
	Figure
	FOOD AND DRUG ADMINISTRATION 
	CENTER FOR DRUG EVALUATION AND RESEARCH 
	MEMORANDUM OF MEETING MINUTES 
	Meeting Type: Type B Meeting Category: Pre-NDA 
	Meeting Type: Type B Meeting Category: Pre-NDA 
	Meeting Date and Time: January 24, 2019, 10-11AM Meeting Location: White Oak Building 21, Room 1539 

	Application Number: IND 075547 Product Name: tivozanib (AV-951) 
	Application Number: IND 075547 Product Name: tivozanib (AV-951) 
	Indication: Renal cell carcinoma Sponsor/Applicant Name: AVEO Pharmaceuticals, Inc. 
	Meeting Chair: V. Ellen Maher, MD Meeting Recorder: Charlene Wheeler, MSHS 


	FDA ATTENDEES 
	FDA ATTENDEES 
	Julia Beaver, MD Director Amna Ibrahim, MD Deputy Director 
	V. Ellen Maher, MD Clinical Team Lead James Xu, MD Clinical Reviewer Daniel Suzman, MD Clinical Reviewer Chana Weinstock, MD Clinical Team Lead Tiffany Ricks, PhD Nonclinical Team Lead Shenghui Tang, PhD Statistical Team Lead Laura Fernandes, PhD Statistical Reviewer Charlene Wheeler, MSHS Senior Regulatory Project Manager 

	SPONSOR ATTENDEES 
	SPONSOR ATTENDEES 
	Michael Needle, MD Chief Medical Officer, Aveo Pharmaceuticals Brian Rini, MD Professor, Cleveland Clinic David McDermott, MD Professor, Harvard Medical School Nikhil Mehta, PhD Head, Regulatory Affairs and Quality 
	Chief Executive Officer, Aveo Pharmaceuticals Statistical Consultant 
	Michael Bailey 

	1.0 BACKGROUND 
	1.0 BACKGROUND 
	Tivozanib is a VEGF inhibitor being developed for treatment of advanced renal cell carcinoma by AVEO Pharmaceuticals Inc. (AVEO).  In September 2012, AVEO submitted a new drug application (NDA 204408) seeking marketing approval of tivozanib as a first-line systemic treatment for patients with metastatic renal cell carcinoma (mRCC) based on a single study AV951-09-301. This was a Phase 3 study (TIVO-1) comparing tivozanib (N=260) to sorafenib (N=257) as a first-line treatment in patients with mRCC.  AVEO dec
	-

	AVEO submitted a meeting request on March 27, 2015, seeking FDA’s advice regarding the design, conduct, and the applicability of the FDA recommended study.  In preliminary comments sent May 14, 2015, FDA stated that the proposed Phase 3 study may support AVEO’s indication for tivozanib in the third-line setting.  Whether the results from this study can support AVEO’s proposal for tivozanib in the first-line setting will be a review issue.  Since then, AVEO has conducted another Phase 3 study (TIVO-3) in the
	Aveo reported the following results for TIVO-3.  No information is provided concerning additional treatment after PD in this third-line population.  
	Figure
	Figure
	Figure
	Figure
	This pre-NDA meeting is being held to discuss a proposed NDA for tivozanib.  The sponsor’s proposed indication is: treatment of patients with advanced RCC. 
	FDA sent Preliminary Comments to Aveo on January 16, 2019. 

	2. DISCUSSION 
	2. DISCUSSION 
	2.1. Questions and Responses 
	2.1. Questions and Responses 
	Preamble: We do not recommend that you submit this application.  Aveo has conducted two randomized Phase 3 trials evaluating the risk-benefit profile of tivozanib in the treatment of advanced renal cell carcinoma, i.e. TIVO-1 and TIVO-3.  The analysis of OS for both trials showed a trend towards a detrimental effect on survival with tivozanib  respectively.  The results of TIVO-3 do not allay concerns about the potential detriment in OS outlined in the complete response letter dated June 6, 2013. 
	[HR=1.25, p=0.11], [Interim: HR=1.12, 95% CI: 0.84-1.51], for TIVO-1 and TIVO-3, 


	Because of the potential decrement in OS demonstrated in two trials, patients currently receiving tivozanib on clinical trials (both sponsor- and investigator-initiated) should be re-consented and information provided concerning OS for both trials.  This would also apply 
	Because of the potential decrement in OS demonstrated in two trials, patients currently receiving tivozanib on clinical trials (both sponsor- and investigator-initiated) should be re-consented and information provided concerning OS for both trials.  This would also apply 
	Because of the potential decrement in OS demonstrated in two trials, patients currently receiving tivozanib on clinical trials (both sponsor- and investigator-initiated) should be re-consented and information provided concerning OS for both trials.  This would also apply 
	to future trials with this drug. We request that the revised informed consent be submitted to the Agency for review. 


	Meeting Discussion: The sponsor will not submit a NDA at this time.  The sponsor presented data to support their contention that there is no need to ask the patients to reconsent for continued treatment with tivozanib on the trials.  The agency would like to further review this data and may request additional data.  Following this, the agency will present their final thoughts concerning TIVO3. 
	Meeting Discussion: The sponsor will not submit a NDA at this time.  The sponsor presented data to support their contention that there is no need to ask the patients to reconsent for continued treatment with tivozanib on the trials.  The agency would like to further review this data and may request additional data.  Following this, the agency will present their final thoughts concerning TIVO3. 
	The agency recommends that the sponsor not conduct an exploratory OS analysis.  The sponsor stated they may consider conducting a formal interim analysis at a later date with a Type I error allocation based on the percentage information.  The sponsor should submit the results of any OS analyses that will be performed.  In addition, any revision to the SAP should be submitted to the agency for review. 
	Comments added after the meeting: All patients in future trials and patients on tivozanib in ongoing trials, regardless of tumor type, should be re-consented concerning the findings of TIVO-1, TIVO-3 and your colorectal cancer trial, 4130-CL-0201.  Please submit the revised informed consent to the agency for review. 

	2.2. Questions and Responses 
	2.2. Questions and Responses 
	Question 1: Based on the totality of data presented, does the Agency agree that the results of 21 clinical studies with tivozanib support submission of an NDA for treatment of advanced RCC? The 3 key studies in advanced RCC include: 
	 Two pivotal Phase 3, randomized, controlled studies in advanced RCC (TIVO-3 and 
	TIVO-1) 
	 An extension study (902) demonstrating activity in second-line advanced RCC 
	FDA Response: Please refer to preamble.  We do not advise you submit this application. 
	Meeting Discussion: No discussion took place at the meeting.   
	Meeting Discussion: No discussion took place at the meeting.   
	Question 2: At the time of the NDA submission, the safety database will consist of more than 1,000 RCC patients exposed to the intended prescribed dose of tivozanib 1.5 mg/day. Does the Agency agree that the safety database is adequate to support the NDA? 
	FDA Response: Please refer to preamble.  We do not advise you submit this application.  

	Meeting Discussion: No discussion took place at the meeting.   
	Meeting Discussion: No discussion took place at the meeting.   
	Question 3:  The Integrated Summary of Efficacy (ISE) will include efficacy data from 4 studies, including the 3 key studies in RCC (2 pivotal Phase 3 studies [TIVO-3 and TIVO-1] and extension study 902) and supportive study 201.  Efficacy data will not be pooled but presented side by side. Does the Agency agree with the approach for the ISE? 
	FDA Response: Please refer to preamble.  We do not advise you submit this application. 

	Meeting Discussion: No discussion took place at the meeting.   
	Meeting Discussion: No discussion took place at the meeting.   
	Question 4:  The Integrated Summary of Safety (ISS) will include pooled safety data from 3 key studies in RCC, the 2 pivotal Phase 3 trials (TIVO-3 and TIVO-1) extension study 902, and 3 supportive studies of single-agent tivozanib in RCC (201, 202, and 205).  Additional safety data from 1 combination therapy study in RCC, 3 monotherapy studies in other tumors, 5 combination therapy studies in other tumors, 1 extension study in mono/combination therapy studies, and 5 studies in healthy subjects will be incl
	FDA Response: Please refer to preamble.  We do not advise you submit this application. 

	Meeting Discussion: No discussion took place at the meeting.   
	Meeting Discussion: No discussion took place at the meeting.   
	Question 5:  The sponsor will provide patient narratives as outlined.  Does the Agency agree with the proposal? 
	FDA Response: Please refer to preamble.  We do not advise you submit this application. 

	Meeting Discussion: No discussion took place at the meeting.   
	Meeting Discussion: No discussion took place at the meeting.   
	Question 6: The sponsor plans to submit electronic case report forms as outlined. Does the Agency agree with this approach? 
	FDA Response: Please refer to preamble.  We do not advise you submit this application. 

	Meeting Discussion: No discussion took place at the meeting.   
	Meeting Discussion: No discussion took place at the meeting.   
	Question 7: The sponsor intends to submit individual and ISE/ISS and analysis datasets in Module 5, as described below. Does the Agency agree with the proposed approach for submission of datasets and supportive documentation in the NDA? 
	FDA Response: Please refer to preamble.  We do not advise you submit this application. 

	Meeting Discussion: No discussion took place at the meeting.   
	Meeting Discussion: No discussion took place at the meeting.   
	Question 8: The sponsor does not intend to include scans as reviewed by the independent radiological review (IRR) committee in the NDA.  Does the Agency agree with the proposal? 
	FDA Response: Please refer to preamble.  We do not advise you submit this application. 
	Meeting Discussion: No discussion took place at the meeting.   
	Question 9: Standard 12-lead electrocardiograms (ECG) were performed in the QTc study 112. The ECG data were uploaded to the ECG Warehouse to support the original NDA for tivozanib (NDA 204408, submitted 28 Sep 2012).  The sponsor proposes to not resubmit the data.  Does the Agency agree with the proposal? 
	FDA Response: Please refer to preamble.  We do not advise you submit this application. 

	Meeting Discussion: No discussion took place at the meeting.   
	Meeting Discussion: No discussion took place at the meeting.   
	Question 10: Consistent with other drugs in this class, the sponsor proposes to include Patient Labeling as part of the labeling in the NDA for tivozanib.  Does the Agency agree that a full risk evaluation and mitigation strategy (REMS) is not needed? 
	FDA Response: Please refer to preamble.  We do not advise you submit this application. 

	Meeting Discussion: No discussion took place at the meeting.   
	Meeting Discussion: No discussion took place at the meeting.   
	Question 11: Does the FDA have any other recommendations to enable the efficient review of the planned NDA? 
	FDA Response: Please refer to preamble.  We do not advise you submit this application. 
	Meeting Discussion: No discussion took place at the meeting.   
	Additional Comments: 
	 Please submit the Steering Committee document dated September 2018. 


	 Please submit the revised informed consent as stated in the preamble above. 
	 Please submit the revised informed consent as stated in the preamble above. 
	Meeting Discussion: No discussion took place at the meeting.   


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

	4.0 ACTION ITEMS 
	4.0 ACTION ITEMS 
	There were no action items. 

	5.0 ATTACHMENTS AND HANDOUTS 
	5.0 ATTACHMENTS AND HANDOUTS 
	Attached are the handouts for the meeting minutes. 
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	This is a representation of an electronic record that was signed electronically. Following this are manifestations of any and all electronic signatures for this electronic record. 
	This is a representation of an electronic record that was signed electronically. Following this are manifestations of any and all electronic signatures for this electronic record. 
	/s/ 
	CHARLENE N WHEELER 02/05/2019 10:32:31 AM 
	VIRGINIA E MAHER 02/05/2019 11:16:59 AM 
	DEPARTMENT OF HEALTH AND HUMAN SERVICES 
	DEPARTMENT OF HEALTH AND HUMAN SERVICES 
	Food and Drug Administration Silver Spring MD  20993 
	IND 075547 
	MEETING PRELIMINARY COMMENTS 
	AVEO Pharmaceuticals, Inc. Attention: Marian S. Ellwood, PhD Regulatory Affairs Advisor 650 E. Kendall Street Cambridge, MA 02142 
	Dear Dr. Ellwood: 
	Please refer to your Investigational New Drug Application (IND) submitted under section 505(i) of the Federal Food, Drug, and Cosmetic Act for tivozanib (AV-951). 
	We also refer to your March 27, 2015, correspondence, received March 27, 2015, requesting a meeting to discuss a proposed phase 3 protocol for treatment of patients who have advanced renal cell carcinoma (RCC). 
	Our preliminary responses to your meeting questions are enclosed.  
	You should provide, to the Regulatory Project Manager, a hardcopy or electronic version of any materials (i.e., slides or handouts) to be presented and/or discussed at the meeting. 
	In accordance with 21 CFR 10.65(e) and FDA policy, you may not electronically record the discussion at this meeting. The official record of this meeting will be the FDA-generated minutes. 
	If you have any questions, call me, at (301) 796-1141. 
	Sincerely, 
	{See appended electronic signature page} 
	Charlene Wheeler, MSHS Senior Regulatory Health Project Manager Division of Oncology Products 1 Office of Hematology and Oncology Products Center for Drug Evaluation and Research 
	Figure
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	CENTER FOR DRUG EVALUATION AND RESEARCH 
	PRELIMINARY MEETING COMMENTS 
	Meeting Type: Type B Meeting Category: End of Phase 2 
	Meeting Type: Type B Meeting Category: End of Phase 2 
	Application Number: IND 075547..Product Name: tivozanib (AV-951)..Indication: Renal Cell Carcinoma (RCC)..Sponsor/Applicant Name: AVEO Pharmaceuticals, Inc...

	Introduction: 
	Introduction: 
	This material consists of our preliminary responses to your questions and any additional comments in preparation for the discussion at the meeting scheduled for May 21, 2015, 9-10 am at White Oak Building 22 Room 1311 between AVEO and the Division of Oncology Products 1. We are sharing this material to promote a collaborative and successful discussion at the meeting. The meeting minutes will reflect agreements, important issues, and any action items discussed during the meeting and may not be identical to t


	1.0 BACKGROUND 
	1.0 BACKGROUND 
	Tivozanib is a VEGF inhibitor being developed for treatment of advanced renal cell carcinoma by AVEO Pharmaceuticals Inc. (AVEO).  In September 2012, AVEO submitted a new drug application (NDA 204408) seeking marketing approval of tivozanib as a first-line systemic treatment for patients with metastatic renal cell carcinoma (mRCC) based on a single study AV-951-09-301. This study was a phase 3 study comparing tivozanib (N=260) to sorafenib (N=257) as a first-line treatment in patients with mRCC. AVEO made a
	Tivozanib is a VEGF inhibitor being developed for treatment of advanced renal cell carcinoma by AVEO Pharmaceuticals Inc. (AVEO).  In September 2012, AVEO submitted a new drug application (NDA 204408) seeking marketing approval of tivozanib as a first-line systemic treatment for patients with metastatic renal cell carcinoma (mRCC) based on a single study AV-951-09-301. This study was a phase 3 study comparing tivozanib (N=260) to sorafenib (N=257) as a first-line treatment in patients with mRCC. AVEO made a
	about the acceptability of a non-inferiority trial assessing overall survival of tivozanib against other approved renal cell products. FDA stated that a non-inferiority approach might be problematic, because most of the renal cell products have been approved with one trial and OS has not in general been statistically significant, thus the difficulty in ascertaining effect size.  This NDA was discussed on May 2, 2013, with the Oncology Drug Advisory Committee (ODAC). The Committee did not find that tivozanib

	AVEO is planning to conduct another phase 3 study in the US and other comparable countries comparing tivozanib to sorafenib in the third line setting for patients with mRCC who have failed at least two regimens, including at least 1 VEGFR-TKIs (excluding sorafenib).  The primary endpoint is PFS by independent radiological review and first secondary endpoint is OS. AVEO plans to enroll 314 patients, assuming a PFS difference of two months (4 months vs. 6 months, HR 0.5) with one-side α of 2.5% and power of 9
	The purpose of this meeting is to discuss the design of this study and its applicability for AVEO-proposed indication for tivozanib. 

	2.0 DISCUSSION 
	2.0 DISCUSSION 
	2.1. Clinical 
	2.1. Clinical 
	Question 1: The proposed phase 3 study in patients with RCC who have failed at least two prior regimens including one TKI has been designed to comply with the agency’s recommendations. The primary endpoint will be PFS and the secondary endpoint will be OS. Does the division agree that the study design, including the target population, the primary endpoint PFS, the secondary endpoint OS and the target population, is appropriate for this study? 
	FDA Response:..Yes, the study design is appropriate. Whether this study can support approval, will depend .upon the risk-benefit assessment...

	Please provide data to support your choice of a median PFS of 4 months in the control arm. .Please also justify the assumption that the HR for the comparison of tivozanib and .sorafenib will be 0.5. We note that in the first line setting the HR was 0.797...
	Please provide data to support your choice of a median PFS of 4 months in the control arm. .Please also justify the assumption that the HR for the comparison of tivozanib and .sorafenib will be 0.5. We note that in the first line setting the HR was 0.797...
	Question 2: Should the proposed phase 3 study meet its primary endpoint and demonstrate the absence of a negative trend in OS, AVEO plans to submit this study, along with the pivotal study (AV-951-09-301, A Phase 3, Randomized, Controlled, Multi-Center, Open-Label Study to Compare Tivozanib (AV-951) to Sorafenib in Subjects with Advanced Renal Cell Carcinoma) included in 
	Question 2: Should the proposed phase 3 study meet its primary endpoint and demonstrate the absence of a negative trend in OS, AVEO plans to submit this study, along with the pivotal study (AV-951-09-301, A Phase 3, Randomized, Controlled, Multi-Center, Open-Label Study to Compare Tivozanib (AV-951) to Sorafenib in Subjects with Advanced Renal Cell Carcinoma) included in 
	NDA 204,408, to support full approval of tivozanib as a treatment for advanced RCC, including first-and third-line. 

	Does the division agree that these two pivotal studies would be sufficient to support licensure as a treatment for advanced RCC? 
	FDA Response:..The proposed phase 3 study may support AVEO’s proposed indication for tivozanib in the .third-line setting.  Whether the results from this study can support AVEO’s proposal for .tivozanib in the first-line setting is a review issue...

	Please comment on the number of survival events expected at the time of the final analysis .of PFS. Please state the ability of your study to detect a difference in OS at the time of the .interim and final analysis. Please also state your assumptions for OS in the control arm. .
	Please comment on the number of survival events expected at the time of the final analysis .of PFS. Please state the ability of your study to detect a difference in OS at the time of the .interim and final analysis. Please also state your assumptions for OS in the control arm. .
	Question 3: It is anticipated that approximately 800 RCC patients will have been exposed to tivozanib at the intended dose (1.5 mg) as a monotherapy by completion of the proposed phase 3 study. Several hundred other subjects (both healthy and with other solid tumors) have been exposed to tivozanib at doses between 0.5 and 2.0 mg. 
	Does the agency consider the safety database to be adequate to support approval of tivozanib in RCC? 
	FDA Response:..The safety database may be sufficient. This should be discussed at the time of a pre-NDA .meeting. Ultimately, the acceptability of the safety database is determined during NDA .review...
	Additional Comments..
	1...
	1...
	1...
	Please exclude patients with 2+ or 3+ proteinuria at baseline. 

	2...
	2...
	Your study synopsis states that patients may remain on study after receiving radiation therapy. In general, patients who require radiation therapy should be considered to have progressive disease and study therapy should be discontinued. Please provide your rationale for continuing these patients on study therapy. 

	3...
	3...
	You plan to obtain independent review prior to discontinuation of patients with radiographic progression. Please provide your plan for ensuring that independent reviewers remain blinded to the treatment arm. 

	4...
	4...
	We recommend that you collect sparse PK samples from all patients that are treated with tivozanib in your proposed trial to explore exposure-response relationships for efficacy and safety. 


	3.0 
	PREA REQUIREMENTS 

	Under the Pediatric Research Equity Act (PREA) (21 U.S.C. 355c), all applications for new active ingredients, new indications, new dosage forms, new dosing regimens, or new routes of administration are required to contain an assessment of the safety and effectiveness of the product for the claimed indication(s) in pediatric patients unless this requirement is waived, deferred, or inapplicable. 
	Please be advised that under the Food and Drug Administration Safety and Innovation Act (FDASIA), you must submit an Initial Pediatric Study Plan (iPSP) within 60 days of an End of Phase (EOP2) meeting. In the absence of an End-of-Phase 2 meeting, refer to the draft guidance below. The PSP must contain an outline of the pediatric study or studies that you plan to conduct (including, to the extent practicable study objectives and design, age groups, relevant endpoints, and statistical approach); any request 
	For additional guidance on the timing, content, and submission of the PSP, including a PSP Template, please refer to the draft guidance for industry, Pediatric Study Plans: Content of and Process for Submitting Initial Pediatric Study Plans and Amended Pediatric Study Plans at: 
	. In addition, you may contact the Division of Pediatric and Maternal Health at 301-796-2200 or email . For further guidance on pediatric product development, please refer to: 
	CM360507.pdf
	http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/U 

	pdit@fda.hhs.gov
	pdit@fda.hhs.gov


	http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DevelopmentResources/ucm049867.ht 
	http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DevelopmentResources/ucm049867.ht 
	http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DevelopmentResources/ucm049867.ht 


	. 
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	DATA STANDARDS FOR STUDIES 
	DATA STANDARDS FOR STUDIES 

	CDER strongly encourages IND sponsors to consider the implementation and use of data standards for the submission of applications for investigational new drugs and product registration. Such implementation should occur as early as possible in the product development lifecycle, so that data standards are accounted for in the design, conduct, and analysis of clinical and nonclinical studies. CDER has produced a web page that provides specifications for sponsors regarding implementation and submission of clini
	onicSubmissions/ucm248635.htm 
	onicSubmissions/ucm248635.htm 
	http://www.fda.gov/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequirements/Electr 


	LABORATORY TEST UNITS FOR CLINICAL TRIALS 
	LABORATORY TEST UNITS FOR CLINICAL TRIALS 

	CDER strongly encourages IND sponsors to identify the laboratory test units that will be reported in clinical trials that support applications for investigational new drugs and product registration. Although Système International (SI) units may be the standard reporting mechanism globally, dual reporting of a reasonable subset of laboratory tests in U.S. conventional units and SI units might be necessary to minimize conversion needs during review. Identification of units to be used for laboratory tests in c
	CDER/CBER Position on Use of SI Units for Lab Tests 
	http://www.fda.gov/ForIndustry/DataStandards/StudyDataStandards/default.htm 
	http://www.fda.gov/ForIndustry/DataStandards/StudyDataStandards/default.htm 


	Office of Scientific Investigations (OSI) Requests 
	Office of Scientific Investigations (OSI) Requests 

	The Office of Scientific Investigations (OSI) requests that the following items be provided to facilitate development of clinical investigator and sponsor/monitor/CRO inspection assignments, and the background packages that are sent with those assignments to the FDA field investigators who conduct those inspections (Item I and II).  This information is requested for all major trials used to support safety and efficacy in the application (i.e., phase 2/3 pivotal trials). Please note that if the requested ite
	The dataset that is requested in Item III below is for use in a clinical site selection model that is being piloted in CDER.  Electronic submission of the site level dataset is voluntary and is intended to facilitate the timely selection of appropriate clinical sites for FDA inspection as part of the application and/or supplement review process.  
	This request also provides instructions for where OSI requested items should be placed within an eCTD submission (Attachment 1, Technical Instructions: Submitting Bioresearch Monitoring (BIMO) Clinical Data in eCTD Format). 
	I...Request for general study related information and comprehensive clinical investigator information (if items are provided elsewhere in submission, describe location or provide link to requested information). 
	1...Please include the following information in a tabular format in the original NDA for each of the completed pivotal clinical trials: 
	a...
	a...
	a...
	Site number 

	b...
	b...
	Principal investigator 

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

	d...
	d...
	Location of Principal Investigator: Address (e.g., Street, City, State, and Country) and contact information (i.e., phone, fax, email). If the Applicant is aware of changes to a clinical investigator’s site address or contact information since the time of the clinical 


	investigator’s participation in the study, we request that this updated information also be provided. 
	2...Please include the following information in a tabular format, by site, in the original NDA for each of the completed pivotal clinical trials: 
	a...
	a...
	a...
	Number of subjects screened at each site 

	b...
	b...
	Number of subjects randomized at each site 

	c...
	c...
	Number of subjects treated who prematurely discontinued for each site by site 


	3...Please include the following information in a tabular format in the NDA for each of the completed pivotal clinical trials: 
	a...
	a...
	a...
	Location at which sponsor trial documentation is maintained (e.g., monitoring plans and reports, training records, data management plans, drug accountability records, IND safety reports, or other sponsor records as described ICH E6, Section 8).  This is the actual physical site(s) where documents are maintained and would be available for inspection 

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

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


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

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


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

	b...
	b...
	Subject listing for treatment assignment (randomization) 

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

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

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

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


	Reference ID: 3755287 
	Reference ID: 4761465 
	g...
	g...
	g...
	By subject listing of protocol violations and/or deviations reported in the NDA, including a description of the deviation/violation 

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

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

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


	2...We request that one PDF file be created for each pivotal Phase 2 and Phase 3 study using 
	the following format: 
	III. Request for Site Level Dataset: 
	OSI is piloting a risk based model for site selection.  Voluntary electronic submission of site level datasets is intended to facilitate the timely selection of appropriate clinical sites for FDA inspection as part of the application and/or supplement review process. If you wish to voluntarily provide a dataset, please refer to the draft “Guidance for Industry Providing Submissions in Electronic Format – Summary Level Clinical Site Data for CDER’s Inspection Planning” (available at the following link 
	) for the structure and format of this data set. 
	ments/UCM332468.pdf 
	http://www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequire 


	Attachment 1 
	Technical Instructions: Submitting Bioresearch Monitoring (BIMO) Clinical Data in eCTD Format 
	A. Data submitted for OSI review belongs in Module 5 of the eCTD.  .For items I and II in the chart below, the files should be linked into the Study Tagging File (STF) for each study.  Leaf titles for this data should be named “BIMO [list study ID, followed by brief description of file being submitted].” In addition, a BIMO STF should be constructed and placed in Module 5.3.5.4, Other Study reports and related information.  The study ID for this STF should be “bimo.” Files for items I, II and III below shou
	DSI Pre-NDA Request Item1 
	DSI Pre-NDA Request Item1 
	DSI Pre-NDA Request Item1 
	STF File Tag 
	Used For 
	Allowable File Formats 

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

	I 
	I 
	annotated-crf 
	Sample annotated case report form, by study 
	.pdf 

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

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

	III 
	III 
	data-listing-data-definition 
	Define file 
	.pdf 


	B. In addition, within the directory structure, the item III site-level dataset should be placed in the M5 folder as follows: 
	Figure
	C. It is recommended, but not required, that a Reviewer’s Guide in PDF format be included. If this Guide is included, it should be included in the BIMO STF. The leaf title should be “BIMO Reviewer Guide.” The guide should contain a description of the BIMO elements being submitted with hyperlinks to those elements in Module 5.  
	Please see the OSI Pre-NDA/BLA Request document for a full description of requested data files 
	Please see the OSI Pre-NDA/BLA Request document for a full description of requested data files 
	1 


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


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


	For general help with eCTD submissions: 
	ESUB@fda.hhs.gov 
	ESUB@fda.hhs.gov 
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	SPONSOR ATTENDEES 
	Anna Berkenblit, M.D., Vice President & Head of Clinical Research Isabel Chiu, Ph.D., Vice President, Nonclinical Research Monette Cotreau, Ph.D., Senior Director, Clinical Pharmacology Meghan Flaherty, Ph.D., Associate Director, Toxicology Kyle McCarthy, Associate Director, Program & Alliance Management 
	Senior Consultant, CMC Regulatory Affairs Donna Radzik, Ph.D., Vice President, Technical Operations (Quality) William Slichenmyer, M.D., Chief Medical Officer Andrew Strahs, Ph.D., Senior Director, Biometrics 
	Sunitha Nalla, M.S., Senior Manager, Regulatory Operations 
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	Margaret Taleff, M.S., Vice President, Regulatory Affairs Dennis Vargo, M.D., Senior Director, Pharmacovigilance Stephen L. Eck, M.D., Ph.D., Vice President, Global Head of Medical Oncology, Astellas Pharma Anne Keating, Pharm.D., Executive Director, Global Development Project Leader, Astellas Pharma Andrew Krivoshik, M.D., Ph.D., Senior Medical Director, Astellas Pharma Isabel Schemainda, Ph.D., Associate Director, Regulatory Affairs, Astellas Pharma 
	1.0 BACKGROUND 
	Tivozanib (AV-951) is an orally administered tyrosine kinase inhibitor (TKI) with picomolar affinity to VEGFR 1, 2 and 3. The product is similar in its selectivity to the recently approved TKI, axitinib, although AVEO notes that tivozanib may have less relative off-target c-kit inhibition than axitinib. Tivozanib IND 75,547 was initiated 4/2007 and is being co-developed with Astellas Pharma who will be the applicant for the EU marketing authorization.  
	The tivozanib development program includes 17 completed and ongoing phase 1, 2 and 3 clinical trials as both monotherapy and in combination with other anti-cancer agents.  In total, over 1100 patients have been exposed to tivozanib at doses between 0.5 and 2.0 mg per day. Following an acceptable safety profile, favorable pharmacokinetics and evidence of clinical activity in phase 1 and 2 monotherapy studies, a randomized phase 3 clinical trial "TIVO-1" was conducted. The topline results of this pivotal tria
	TIVO-1 is a randomized, open-label, active-control, multi-national, parallel-arm trial comparing tivozanib (1.5 mg/day continuously for 3 weeks on, 1 week off) to sorafenib (400 mg BID) in subjects with advanced renal cell carcinoma (aRCC). The trial population consisted of approximately 70% of patients with no prior treatment for metastatic disease. Of the 30% who had been previously treated, the majority had received cytokine treatment. Prior anti-VEGF therapy was not allowed. The primary endpoint was pro
	The key secondary endpoint of overall survival was not significantly different between the groups, however overall survival is noted to be longer in the sorafenib treatment group (74.7% vs. 70.8% at 1 year). It was noted by the sponsor in the briefing package that overall survival 
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	data may be influenced by the crossover of patients from the sorafenib arm to tivozanib hydrochloride at the time of progression. With respect to safety, adverse events that were more common in the tivozanib hydrochloride arm than in the sorafenib arm included hypertension (44.0% vs 34.2%) and dysphonia (20.5% vs 4.7%). AEs more common in the sorafenib arm than in the tivozanib hydrochloride arm included hand-foot syndrome (54.1% vs 13.1%), skin rashes (16.3% vs 4.2%) and diarrhea (31.5% vs 21.6%). Rates of
	Based on the results from TIVO-1, AVEO intends to file a New Drug Application (NDA) on approximately July 12, 2012.  Astellas Pharma intends to file a Marketing Authorization Application (MAA) in Europe 
	Figure

	  The purpose of this pre-NDA (Type B) meeting is to provide the agency with AVEO's strategy and specific questions with respect to the submission of a new drug application (NDA) with the proposed indication: Tivozanib for the treatment of advanced renal cell carcinoma.  
	2.0 DISCUSSION 
	1.. This briefing document describes the approach and justification for selecting the starting materials used to manufacture the tivozanib hydrochloride drug substance. Does the Agency agree with this approach? 
	FDA response: .Your approach appears reasonable. However, the adequacy of the information .depends on the information provided in the NDA. .
	All three starting materials, .
	 However, also provide impurity mapping based on the potential carry-forward impurities and any process-derived derivative(s).  Include spiking and purging studies conducted using those impurities in your NDA submission. In addition, propose change control strategy to address any changes of synthesis and introduction of new impurities in the starting materials during the life cycle of the product. 
	In the NDA, provide the following to support any proposed starting materials: 
	1.. 
	1.. 
	1.. 
	A detailed description of the impurity profile. 

	2.. 
	2.. 
	Brief description of synthetic strategies and methods of manufacture. 

	3.. 
	3.. 
	Detailed discussion on carry-forward impurities. 

	4.. 
	4.. 
	Controls and analytical methods to separate and measure appropriate impurities. 

	5.. 
	5.. 
	Commercial availability and supplier information for the starting materials. 
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	6.. 
	6.. 
	6.. 
	Information on impurity fate studies. Detailed discussion on purging studies to demonstrate the ability of the manufacturing process to remove and control the impurities from the starting materials to the desired levels. 

	7.. 
	7.. 
	Change of control strategies for any potential revisions to the manufacture of proposed starting materials including the vendor’s reporting of any changes in starting material specification or control. 


	Sponsor’s Response: 
	the justifications of the starting materials will be provided in the NDA. 
	No further discussion is required. 
	2.. Does the Agency agree with AVEO’s control strategy for potential drug substance process impurities and degradants that are genotoxic? 
	FDA response: Your approach appears reasonable. However, you have not provided adequate information on the control strategy for the impurities. For example, there is no discussion regarding the spiking and purging studies with those impurities. The specification alone is not adequate to demonstrate the control strategy or to describe a robust process. 
	AVEO acknowledges and accepts the Agency’s response.  The requested information for 
	a potential genotoxin, specification should be justified based on the maximum dose. Based on the structures, may be considered as potential genotoxins. Provide additional information to justify the non-genotoxin claim of these impurities. rovide additional information to ensure the quality of drug substance and to support a robust process that consistently produces material of 
	acceptable quality. 
	Sponsor’s Response: AVEO acknowledges and accepts the Agency’s response. Regarding the specification for AVEO will include appropriate information in the NDA to justify the proposed acceptance criterion for a potential genotoxin. AVEO will also include additional information in the NDA to justify the non-genotoxin claim for the impurities 
	No further discussion is required 
	3.. Does the Agency agree with AVEO’s control strategy for drug product degradants (including potentially genotoxic impurities)? 
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	FDA response: No. While your overall control strategy for drug product degradants appears rational, the proposed specification (NMT 
	Figure
	Figure

	μg/mg) of genotoxic impurity, 
	in drug product is not properly justified. Refer to response for question 2. 
	Sponsor’s Response: .AVEO acknowledges and accepts the Agency’s response.  AVEO will include .appropriate information in the NDA to justify the proposed acceptance criterion for . that is a potential genotoxin.     .
	the degradant

	No further discussion is required.. 
	4.. The NDA will contain 12 months long term and 6 month accelerated drug product stability data. AVEO proposes to submit 18 month real time long term stability data during the review of the NDA (but no later than 3 months prior to the PDUFA date). The expiry date for the drug product will be revised accordingly.  Does the Agency agree? 
	FDA response: .We agree with your plan to submit at least 12 months long-term and 6 .months accelerated stability data at the time of NDA submission. Any .stability data submitted during the review phase may not be reviewed.  .
	Sponsor’s Response: .AVEO acknowledges and accepts the Agency’s response.   .
	No further discussion is required. 
	5.. AVEO proposes to include one executed registration stability batch record for each strength of commercial drug product. Does the Agency agree? 
	FDA response:. No. Provide stability data for three lots from each strength and packaging .configuration. However, you may propose a bracketing stability protocol for .multiple packaging and multiple strengths. .
	Sponsor’s Response: 
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	AVEO acknowledges and accepts the Agency’s response; however, AVEO would like to provide the following point of clarification: . AVEO proposes that one executed batch record will be submitted in the NDA for each strength of commercial drug product.  The selected batch record is that of the batch that is being used for registration stability studies. This information will be included in Section 3.2.R.   
	AVEO’s question is about submitting Executed Batch Records in the NDA in accordance with 21.CFR.314.50.d.1.ii.c

	Regarding the Agency’s comment about stability data, AVEO will include stability data 
	for three lots from each strength and packaging configuration. 
	If the Agency accepts this proposal (clarification), AVEO requires no further discussion. 
	FDA RESPONSE TO BE COMMUNICATED: .Your proposed plan for stability data submission is reasonable. The adequacy of the proposal will .be determined at the time of NDA filing review. Please note the following guidance on post-.approval stability commitment. .
	Based on ICHQ1A 2.2.8, “if the submission includes data from stability studies on fewer than three .production batches, a commitment should be made to continue the long-term studies through the. proposed shelf-life and the accelerated studies for 6 months, and to place additional production .batches, to a total of three, on long term stability studies through the proposed shelf life and on .accelerated studies for 6 months.” In addition, “the stability protocol used for studies on .commitment batches should
	Sponsor clarifies that one of the executed batches from each strength will be part of the .registration batch for drug product stability studies.  .
	Discussion:. 

	Nonclinical 
	6.. Module 4 of the proposed NDA outlines pharmacology, pharmacokinetics, and toxicology studies conducted to date to support the use of tivozanib hydrochloride for the treatment of advanced RCC. AVEO believes the results of these nonclinical studies are adequate to support the submission and review of the NDA, as well as components of the proposed label. Does the Agency agree? 
	FDA response:  
	Yes, we concur.  However the adequacy of the results of these studies to support approval of tivozanib will be determined during the NDA review.  
	Sponsor’s Response: .AVEO acknowledges and accepts the Agency’s response.   .
	No further discussion is required. 
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	Clinical Pharmacology 
	7.. Module 5 of the proposed NDA outlines clinical pharmacology trials and related clinical pharmacology analyses including pharmacokinetics in controlled and uncontrolled studies conducted to date to support the use of tivozanib for the treatment of advanced RCC. AVEO believes the results of these clinical studies and subsequent analyses are adequate to support the submission and review of the NDA, as well as components of the proposed label. Does the Agency agree? 
	FDA response: 
	Your approach appears to be acceptable; however the adequacy of the data will 
	be a review issue.  
	. All PK data sets used to support the clinical pharmacology program should be submitted as SAS xpt files at the time of NDA submission.   
	The following are the general expectations for submitting pharmacometric data 
	and models (Population PK and PK/PD models): 
	. All datasets used for model development and validation should be submitted as a SAS transport files (*.xpt). A description of each data item should be provided in a Define.pdf file. Any concentrations and/or subjects that have been excluded from the analysis should be flagged and maintained in the datasets. 
	. Model codes or control streams and output listings should be provided for all major model building steps, e.g., base structural model, covariates models, final model, and validation model. These files should be submitted as ASCII text files with *.txt extension (e.g.: myfile_ctl.txt, myfile_out.txt). 
	. A model development decision tree and/or table which gives an overview of modeling steps should be submitted. 
	. For the population analysis reports we request that you submit, in addition to the standard model diagnostic plots, individual plots for a representative number of subjects. Each individual plot should include observed concentrations, the individual predication line and the population prediction line. In the report, tables should include model parameter names and units. For example, oral clearance should be presented as CL/F (L/h) and not as THETA(1). Also provide in the summary of the report a descripti
	Sponsor’s Response: .AVEO acknowledges and accepts the Agency’s response.  All requested data will be. included in the NDA. .
	No further discussion is required. .
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	Clinical 
	8.. Module 5 of the planned NDA will include results from 17 A VEO- sponsored clinical studies with tivozanib (monotherapy and combination therapy). Does the Agency agree that the clinical studies will support the submission of the tivozanib hydrochloride NDA for the treatment of patients with advanced renal cell carcinoma? 
	FDA response: .These studies appear to be acceptable. However, we cannot comment on .whether these studies support the submission of tivozanib prior to .preliminary data review at the time of filing.  .
	Sponsor’s Response: .AVEO acknowledges and accepts the Agency’s response.  No further discussion is .required. .
	9.. AVEO proposes the use of tivozanib hydrochloride for the treatment of patients with advanced RCC. This proposal is based on positive efficacy and safety results from a Phase 3 pivotal trial (AY-951-09-301; TIYO-1), as well as data from one completed and two ongoing supporting trials (AY-951-07-201; AY-951-09-902, AY-951-10-202).   Does the Agency agree that these four trials with a total of 712 RCC patients exposed to tivozanib hydrochloride are sufficient to support the NDA? 
	FDA response: The design and number of patients for the submitted trials appears to be adequate. However, while the above data appears adequate to support an NDA submission, the final determination of meaningful clinical benefit will be a review issue. 
	Prior to the pre-NDA meeting, please provide the complete results of the interim analysis of OS, including Kaplan Meier curves. 
	Sponsor’s Response: .AVEO will provide the Agency with the results of the interim analysis of Overall .Survival (OS), including Kaplan Meier curves, prior to the Pre-NDA Meeting.   .
	AVEO would like to discuss the OS results with the Agency at the meeting. .
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	Discussion: 
	Discussion: 

	The Agency expressed concern about the adverse trend in overall survival. Further discussion of these findings will be required at the time of filing and if the application is filed they will be a review issue that could affect approvability.  FDA recommended that the sponsor conduct a second adequately powered randomized trial in a population comparable to that in the US. FDA also recommended that the sponsor conduct the final analysis of overall survival in the current trial.  
	The Sponsor noted they plan to submit additional exploratory analyses in the NDA. 
	10. The Integrated Summary of Efficacy (ISE) will include efficacy data from the Phase 3 pivotal trial (AY-951-09-301; TIY0-1) and from two (2) supporting trials (AV 951-07-20 I and A Y-951-09-902 [both ongoing]).  Efficacy data from each study will be presented side-by-side (but not pooled).  The Integrated Summary of Safety (ISS) will include pooled safety data from the three (3) studies included in the ISE (listed above) plus AY-951-10-202 (these are the four (4) core RCC monotherapy studies).  Also incl
	Does the Agency agree with the approach for the planned analyses for efficacy and safety? 
	FDA response: Yes. The plan for the Integrated Summary of Efficacy appears to be acceptable. Please comment on why Study 202 will not be included in the ISE. Please comment on whether the results of Study 102 will be included in the NDA. 
	The plan for the Integrated Summary of Safety appears to be acceptable. Please include the safety data from the three studies included in the ISE plus supportive trials in a pooled AE dataset with a variable for "Study" and a variable for dosing schedule (4/2 or 3/1). For ongoing studies, please provide line listings of all safety reports.   
	The plan to present the adverse event profile of patients who have received 2 years of tivozanib may be acceptable. Please state the number of patients with  2 years and  1 year of exposure to tivozanib. 
	> 
	>
	>

	Sponsor’s Response: .AVEO would like to discuss the Agency’s response further at the Pre-NDA Meeting. .
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	: 
	ISE

	For clarification, Study 202 will not be included in the ISE, because at the time of the 01Oct2011 data cut-off, only 54 (of the planned 100 subjects) had been enrolled and dosed with tivozanib. Additionally, many of these subjects had been on tivozanib for only a brief period of time; therefore, the efficacy data are not mature enough for inclusion in the ISE. Preliminary evidence of anti-tumor activity in Study 202, however, will be presented in the abbreviated interim clinical study report, which will be
	Results from Study 102, a Phase 1 combination study of tivozanib + temsirolimus, will be included in the ISS only (drug-drug interaction section), along with the other combination studies. The full Clinical Study Report will be included in the NDA.   
	Although this study was done in RCC subjects, it is a combination trial which AVEO believes does not directly support the tivozanib monotherapy RCC indication.  For this reason, Study 102 will not be included in the ISE.   
	: 
	ISS

	AVEO can accommodate the Agency’s request for a pooled AE dataset (with variable .for “study” and variable for dosing schedule), including the core monotherapy and .supportive trials (301, 902, 201, 202, 105, 112, KRN, and the subset of 901 records .pertaining to subjects enrolled in any of the aforementioned studies) as a separate .dataset. .
	Please note the following:  .The AE data for the 4 monotherapy studies have been re-coded to MEDRA V15, .while the AE data for the supportive studies have not been re-coded .
	1) to this common dictionary  .
	2) Study 901 is an extension study that enables subjects to continue to tivozanib after leaving other tivozanib studies, usually without PD having been observed previously, so extra care would need to be taken when working with these data 
	3) AVEO’s in-text presentation of pooled safety in the ISS will include pooled core monotherapy AEs (301, 202, 201, 902) and AEs for supportive monotherapy studies (105, 112, KRN) presented side-by-side but with no total column.  The AE data from the extension Study 901 will be referenced from the interim CSR 
	Please also note that, per the Agency’s response to Question #15, AVEO plans to include all data in SDTM format for the core monotherapy studies only (301, 202, 201, 902) .   
	Is this acceptable to the Agency? 
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	: 
	Line Listing of All Safety Reports

	AVEO accepts the Agency’s request to include line listings of all safety reports in the NDA. 
	: 
	Tivozanib Exposure Data

	AVEO accepts the Agency’s request to include the # of patients with > 2 years and > 1 year of exposure to tivozanib in the NDA. 
	The agency clarified that all studies (except healthy volunteer) should be. included in the integrated safety data set.. 
	Discussion:. 

	Please limit the line listings of safety reports to those from ongoing trials.. 
	Additional Comments Added After the Meeting:. 

	11. At the time of the NDA submission, the safety database will consist of approximately 1045 subjects that have been exposed to the intended prescribed dose of tivozanib hydrochloride 1.5 mg/day (712 are advanced RCC patients). Does the Agency agree that the safety database will be adequate to support the NDA? 
	FDA response:  .The safety database appears to be adequate. Please include in your .analysis of adverse events of special interest renal failure, proteinuria, .bowel perforation, bleeding events, deep venous thrombosis, pulmonary .embolism, stroke (CVA), encephalopathy and any other AE terms that .you feel may be associated with VEGFR targeted agents.  .
	Sponsor’s Response: .AVEO acknowledges and accepts the Agency’s response.  No further discussion is .required. .
	12. Consistent with other drugs in this class, AVEO proposes to include a Medication Guide as part of the labeling in the NDA for tivozanib hydrochloride. Does the Agency agree that the Medication Guide is sufficient and that a full risk evaluation and mitigation strategy (REMS) is not needed? If yes, does the Agency agree with the proposed elements of the Medication Guide as outlined in the briefing document? 
	FDA response:. The determination regarding the need for a REMS will be a review issue. .
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	Sponsor’s Response: .AVEO acknowledges and accepts the Agency’s response.  No further discussion .is required. .
	13. AVEO proposes to provide patient narratives from clinical studies as outlined below. Does the Agency agree with the proposed patient narrative plan? 
	FDA response: .No. Please provide narratives for all serious adverse events and all events of .special interest that occurred in the tivozanib arm, regardless of relationship .(attribution) from Studies 301, 902, 202, and 901.  .
	Narrative summaries should provide the detail necessary to permit an adequate .understanding of the nature of the adverse event experienced by the study .subject. A valuable narrative summary would provide a complete synthesis of .all available clinical data and an informed discussion of the case, allowing a .better understanding of what the patient experienced.  The following is a list of .components that would be found in a useful narrative summary: .
	 Patient age and gender  Signs and symptoms related to the AE being discussed  An assessment of the relationship of exposure duration to the 
	development of the AE  Pertinent medical history  Concomitant medications with start dates relative to the AE  Pertinent physical exam finds  Pertinent test results (e.g., lab data, ECG data, biopsy data)  Discussion of the diagnosis as supported by available clinical data  For events without a definitive diagnosis, a list of the differential 
	diagnoses . Treatment provided . Re-challenge results (if performed) . Outcomes and follow-up information . Available pathology/autopsy reports. 
	Please be prepared to submit additional narrative summaries upon request. 
	Sponsor’s Response: 
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	AVEO would like to discuss the Agency’s response further at the Pre-NDA Meeting. 
	AVEO acknowledges and accepts the Agency’s request to include narratives for all serious adverse events and all events of special interest that occurred in the tivozanib arm, regardless of relationship (attribution) from Studies 301, 902, 202 and 901.  This will be based on the following criteria: 
	 Deaths within 30 days of last tivozanib dose 
	 All SAEs that occurred in the tivozanib arm, regardless of relationship 
	 Discontinuations due to tivozanib-related AEs, as assessed by the investigator 
	 Other discontinuations due to AEs of interest in the tivozanib arm, including renal failure, proteinuria, bowel perforation, bleeding events, deep venous thrombosis, pulmonary embolism, stroke (CVA), encephalopathy, as well as other AE terms that may be associated with tivozanib, based on the known safety profile of VEGFR targeted agents, regardless of relationship 
	AVEO also would like to confirm that these planned narratives will come from the tivozanib arm subjects only. AVEO asks for confirmation from the Agency that this is the expectation. 
	Additionally, AVEO would like to obtain further clarification on the Agency’s 
	expectations for “AEs of special interest”. 
	It is acceptable to provide narratives only from the Tivozanib treated patients. Please. include narratives from all AEs of special interest in the safety database.. 
	Discussion:. 

	14. AVEO plans to submit electronic case report forms as outlined below. Does the Agency agree with this approach? 
	FDA response: .Yes. Please be prepared to submit additional electronic case report forms upon .request. .
	Sponsor’s Response: .AVEO acknowledges and accepts the Agency’s response.  No further discussion is .required. .
	15. AVEO intends to submit individual and integrated summary and analysis datasets in 
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	Module 5, as briefly described below and in the attached data submission plan. Does the Agency agree with the proposed approach for submission of datasets in the NDA? 
	FDA response: .No. Although your overall data submission plan appears reasonable, please .submit datasets for all laboratory test results.  .
	Sponsor’s Response: .VEO would like to discuss the Agency’s response further at the Pre-NDA Meeting.  .Specifically: .
	In addition to the datasets described in the data submission plan, AVEO proposes to .submit laboratory test results from all 8 CORE Basis of Approval and supportive studies .(301, 902, 201, 202) and supportive monotherapy studies (105, 112, KRN, 901) with the .data from these latter supportive studies comprising a mix of SDTM and raw datasets, .some of which include ungraded records. Define.pdf files will be submitted with each .dataset. .
	Is this acceptable to the Agency? .
	Discussion: 
	Discussion: 

	FDA suggested that the sponsor submit all laboratory test results from the phase 3 .trial. .
	Procedural 
	16. The primary objective for two key RCC studies, A V-951-09-301 and AV-951-07201, was to assess progression free survival (PFS). Computerized tomography (CT) was the standard method for evaluating disease status. Per our imaging vendors, there are several different ways to provide the data to the Agency (e.g., images in a hard drive, Webex access, work stations, etc.). Does the Agency have a preference on how to retrieve and review these data? 
	-

	FDA response: Do not submit patient scans because we are unable to archive them.  A dataset should be submitted that contains the IRC findings. This should include lesion designation as target or non-target, tumor measurements at each scan, whether a new lesion has been seen, and designation of each time point as response or progression. Please also include the sum of the longest diameter at each time point and a flag designating the primary radiology reviewer. The primary reviewer should be designated rega
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	Sponsor’s Response: .AVEO acknowledges and accepts the Agency’s response.  No further discussion is .required. .
	17. Standard 12-lead electrocardiograms (ECGs) were performed in the QTc Study, AV951-10-112 (An Open-Label Cardiac Safety Study of Tivozanib to Evaluate the Electrocardiogram and Pharmacokinetic-Electrocardiogram Dynamics in Subjects with Advanced Solid Tumors). Our intent is to have the ECT central laboratory, eResearch Technology, Inc. (ERT), upload the ECG data to the ECG Warehouse per the HL7 standard to support the NDA. Does the Agency agree? 
	-

	FDA response: Yes.  
	Sponsor’s Response: .AVEO acknowledges and accepts the Agency’s response. No further discussion is .required. .
	18. Does the Agency agree that the proposed NDA (tivozanib hydrochloride for the treatment of advanced RCC), as outlined in the briefing document, would be considered "fileable"? Does the Agency have any additional recommendations with respect to ensuring a successful filing of the NDA? 
	FDA response: The determination of whether an NDA is fileable is made at the filing meeting after submission of the full application. For resources regarding the requirements for filing a New Drug Application, we refer you to the FDA website below: 
	edandApproved/ApprovalApplications/NewDrugApplicationNDA/default.htm 
	http://www.fda.gov/Drugs/DevelopmentApprovalProcess/HowDrugsareDevelop 

	 Sponsor’s Response: . AVEO acknowledges and accepts the Agency’s response. No further discussion is .required. .
	Page 16 
	IND 075547 Meeting Minutes Type B Meeting 
	IND 075547 Meeting Minutes Type B Meeting 
	IND 075547 Meeting Minutes Type B Meeting 
	Office of Hematology and Oncology Products Division of Oncology Products 1 

	Additional Comments: Clinical Comment #1: 
	Additional Comments: Clinical Comment #1: 


	In Module 1.12 of the NDA, please complete the following table for Study 301. 
	Site # InvestigatorName, Address, Telephone 
	Site # InvestigatorName, Address, Telephone 
	Site # InvestigatorName, Address, Telephone 
	# Patients Enrolled 
	Median PFS 
	# SAEs
	 # Protocol Violations 


	Sponsor’s Response: 
	AVEO acknowledges and accepts the Agency’s response.  This table will be included in Module 1.12 of the NDA. 
	No further discussion is required. 
	Clinical Comment #2: 
	We note that there was a large discrepancy regarding the use of subsequent therapies between the two arms of the pivotal trial Av-951-09-301. What is the current thought regarding the explanation for this finding?  
	Sponsor’s Response: .AVEO would like to address the Agency’s question at the Pre-NDA Meeting.. 
	Comment not discussed .
	5.0 ATTACHMENTS AND HANDOUTS 
	See Attachment from Sponsor 
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	BACKGROUND 
	AVEO requested this meeting on September 29, 2010, in order to gain FDA concurrence regarding their proposed clinical pharmacology development plan to support the use of tivozanib as a first-line monotherapy treatment in advanced RCC. AVEO has already had two End-of Phase 2 meetings with FDA (May 7, 2009 for nonclinical/clinical discussion; May 27, 2009 for CMC discussion). 
	Question 1: After consideration of the data from the mass balance study, AVEO believes that a separate renal impairment study will not be necessary to support the NDA.  Does the Agency agree? 
	FDA Response: 
	In the absence of absolute bioavailability data we cannot absolutely rule out a significant role of renal excretion. We recommend that you perform a study to determine the absolute bioavailability. Please refer to the guidance for industry entitled, “Bioavailability and Bioequivalence Studies for Orally Administered Drug Products - General Considerations” at 
	 for more information. 
	/ ucm070124.pdf
	http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances


	Alternatively, you could conduct a renal impairment study. Your mass balance trial did not rule out the possibility that renal elimination may be a major pathway of elimination. Moderate to severe renal impairment has been shown to affect the PK of drugs that are minimally excreted by the renal route. The recommended renal impairment trial does not need to be conduced in your selected patient population, but can be done in patients with a range of solid tumors, or in healthy volunteers with renal impairment
	 for more information.  
	/ UCM204959.pdf
	http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances


	Meeting Discussion: FDA agreed with the sponsor that a population PK analysis can be done to assess the impact of renal impairment. FDA recommends that the analysis includes patients with a wide range of renal impairment in order to have interpretable data.  FDA stated that the need for a dedicated renal impairment study will not be a filing issue. 
	Question 2: Results from the mass balance study indicated that a mean of 79.3% (range 68.296.2%) of 1.5mg [C]-tivozanib was excreted in the feces.  In vitro microsomal and hepatocyte incubation studies also show that tivozanib has low hepatic clearance (<25% hepatic blood flow). Based on these data, AVEO proposes to conduct a hepatic impairment study (in non-oncology, hepatically impaired subjects) as a post-marketing commitment.  Does the Agency agree? 
	-
	14

	FDA Response: We recommend that you include the results from this trial as part of your NDA submission to allow for the safe use and labeling for this important population of patients. In addition submit a complete protocol to be reviewed before beginning the study. Depending on the results of the planned study and the need in the targeted population, the effect of severe hepatic impairment may also need to be addressed. 
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	Meeting Discussion: FDA recommends that the organ impairment studies are submitted with the NDA. FDA agreed that the sponsor’s proposal to have the hepatic impairment study ongoing at the time of NDA submission appears acceptable.  
	-

	Question 3: Data from in vitro CYP studies (profiling, inhibition and induction studies) and preliminary PK results from Study AV-951-07-102, an ongoing clinical combination trial, suggest that the risk of drug-drug interactions (DDIs) at the metabolic level is low, AVEO does not plan to complete any clinical DDI studies to support the NDA.  Additionally, considering the amount of in vitro work completed to date, AVEO does not plan to conduct any further in vitro metabolism work to support the NDA.  Does th
	FDA Response: You will still need to assess the effect of a strong CYP3A4 inhibitor and inducer on the PK of tivozanib in vivo. We recommend that the results from these trials be included as part of your NDA submission. The in vitro stability data is not sufficient to rule out the role of CYP metabolism. 
	Meeting Discussion: The sponsor informed FDA that additional DDI studies with Ketoconazole and Rifampin will be conducted and submitted with the NDA. 
	Question 4: Tivozanib is approximately 99.4% bound to human plasma proteins.  AVEO has completed an in vitro protein binding interaction study with warfarin, but does not plan to evaluate this interaction any further in vivo in humans.  Does the Agency agree with this approach? 
	FDA Response: This appears acceptable. 
	Question 5: Does the Agency concur with the design proposed for a food-effect study? 
	FDA Response: It appears acceptable. Submit a complete protocol to be reviewed before beginning the study. A standardized high fat meal should be used in the study. Please refer to the guidance for industry entitled “Food-Effect Bioavailability and Fed Bioequivalence Studies" at 
	 for more information. 
	/ ucm070241.pdf
	http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances


	Question 6: Quantitative data from our mass balance study in healthy human volunteers indicate that tivozanib does not have any major circulating metabolites; therefore, AVEO does not plan to further characterize the structure or pharmacologic activity of tivozanib metabolites present in clinical serum samples.  Does the Agency agree with the proposed strategy? 
	FDA Response: This appears acceptable. 
	AVEO Responses to the Agency’s Clinical Pharmacology Comments/ Recommendations that were provided on June 12, 2007. 
	1.. FDA Recommendation/Comment: You should validate your assay method for AV-951 as well as its major circulating active metabolite(s) in human plasma according the FDA Guidance document on bioanalytical method validation (). 
	http://www.fda.gov/cder/guidance/4252fnl.pdf
	http://www.fda.gov/cder/guidance/4252fnl.pdf
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	Aveo Response: The method for determination of tivozanib concentrations in serum has been validated per the FDA Guidance document on bioanalytical method validation. The validation report will be included in the NDA. 
	FDA Response: This appears acceptable, but the final determination will be a review issue. 
	2. FDA Recommendation/Comment: We recommend that you explore the various relationships between the exposure of AV-951, surrogate biomarker(s), and variables of efficacy and safety. 
	Aveo Response: Exploratory work to investigate the PK/PD relationship of tivozanib is ongoing. Variables such as hypertension, VEGF and VEGFR 1, 2 are being explored. In addition, a pilot biomarker study in ~100 human subjects is being designed and is expected to begin recruiting in early 2011. 
	FDA Response: This appears acceptable. Include the primary and significant secondary efficacy and safety endpoints for the phase 3 trials in these analyses. 
	3. FDA Recommendation/Comment: You should conduct in vitro studies with human hepatocytes to determine whether AV-951 is an inducer of any CYP450 enzymes. We refer you to the Guidance for Industry on Metabolism/Drug Interaction Studies – Study Design, Data Analysis, and Recommendations for Dosing and Labeling, /cder/guidance/2635fnl.pdf. 
	http://www.fda.gov 
	http://www.fda.gov 


	Aveo Response: A hepatocyte induction study has been completed. Draft data are .discussed in Question #3. Results are in-line with the guidance.. 
	FDA Response: This appears acceptable, but the final determination will be a review issue. 
	4. FDA Recommendation/Comment: You should also conduct in vitro studies to determine whether AV-951 is a substrate and/or an inhibitor of P-glycoprotein efflux transporter. We refer you to the Guidance for Industry on Metabolism/Drug Interaction Studies – Study Design, Data Analysis, and Recommendations for Dosing and Labeling,  /cder/guidance/2635fnl.pdf. 
	http://www.fda.gov
	http://www.fda.gov


	Aveo Response: A study to evaluate whether tivozanib is a P-glycoprotein substrate and/or inhibitor has been completed. Draft data are discussed in Question #3. Results in-line with the guidance. 
	FDA Response: This appears acceptable, but the final determination will be a review issue. 
	5. FDA Recommendation/Comment: You Future drug development, you should include the determination of the route of excretion of AV-951 and any active metabolite(s) in humans. This information can then be used to evaluate the need for studies in subjects with renal and/or hepatic impairment. 
	Aveo Response: The tivozanib Mass Balance study has been completed and the excretion data are shown in Table 2 and the results are further discussed in Question #1 and #2. 
	FDA Response: Please refer to the FDA responses to your submitted Question 1 and 2. 
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	6. FDA Recommendation/Comment: As the effect of food on the absorption of tivozanib from the capsule is not known, we recommend that on the days of PK sampling, patients should be administered the study drug in morning at the same time under fasting conditions to reduce the variability in the PK parameters. 
	Aveo Response: All current protocols are written with guidance that all doses of tivozanib be administered in the morning under fasting conditions. A food effect study is being planned and is discussed in Question #5. 
	FDA Response: This appears acceptable, but the final determination will be a review issue. 
	Additional Comment: 
	1.. Collect tumor and germline DNA in study AV-951-10-202 for pharmacogenomic assessment of tivozanib in the event variable safety, activity, or pharmacokinetics are observed. 
	Figure
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