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therapy, and, if KRAS wild type, an anti-EGFR therapy

(b) (4)

Approval pending final agreement on labeling and Post-

Recommended: Mar/(ering Requirements
Table of Contents

L IITOAUCTION ...ttt e e e e et e e e e e e e ne e e e ne e ne e s e e e e eneenne e 4
1.1 One Versus tWo tr1alS........ooooiiiiieice e 4
1.2 Clinical-pharmacology SUDIMISSION. ......cc.oiiiiiiiii e 5
1.3 FOOA €ffCtS. ...t 6

2. BaCKGIOUNA ...t e s 6
2.1 Disease and therapy related 1SSU€S ..o 6
2.2 U.S. 1e@ulatory DISTOTY .....ooiieieeeee e 9
2.3 ApPlication RISTOTY ........ooouiiiiiiiiee e 11

3L OO ettt a e et e a e e a e et e nt e a e e na e neeneenseentenneenseeneenneas 12
3.1 Drug SUDSTANCE T@VIEW ...ttt ee e e e e eee e e e eaeese e e ens 12
3.2 DIug ProdUCT TEVIEW ........ooiiiiieeiieeeieeeee et e et e e e esaeesseeeseeenseeeseeenseeseeennas 12
3.3 B1OpharmaceutiCs TEVIEW ...........ccuiiiieiieeieeieeeie e ee e e e eae e e e e ese e e eneeeseeseeneeenes 13
3.4 Manufacturing IMSPECHIONS .....c..iiiiiiieieiie ettt e e ee e eaeeee e eenes 13

4. Nonclinical Pharmacology/ToXICOIOZY .....couveimiiiiiieieeieeeeee e 13

5. Clinical PharmacOlO@y ........cc..oouioiuiieiieieeeeeee e eeee e 14
5.1 General clinical pharmacology considerations ...............cccooooiiiiiiiiiiiiiiiieeeee 14
5.1.1 D0SE SELECHION ... 14
5.1.2 PharmacOKINEtICS .........oiuiiiiiiieie et e e e e e e enee 15
S 1.3 FOOd €ffeCtS. ..o 16
5.2 Drug-drug INteTACIONS .......eoueiiieii ettt ene 17
5.3 Demographic interactions/special populations ...............cccocoeeoieiiiiecieeiieeieeeeee 17
5.4 Thorough QT study or other QT asseSSMent ..............coceeveeieeieeeeieeeeeeee e 17
5.5 B1omarker aSSeSSINENS .........ooiiiiiiiiieiie et 17

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Cross Discipline Team Leader Review NDA 203085

6. Clinical MiCTODIOIOZY ....ccuviiiiiiiieiieeie ettt ettt ettt e et esseeesbeessaeenseeneseenne 18
7. Clinical/Statistical-EffICaCY .....c.eieiiiieeiieecie et e 18
7.1 Background of clinical program .............ccceeriieiiieniieniieeie ettt 18
7.2 Design of Bay 73-4506/14387 ......oeueieeeee ettt ettt 18
7.2.1 Primary @NdPOINt.......cccueeruieriieriieeieeiieeieesiie et esite et e sieeebeesiae e bt eseaeenseesnbeeseesnseennes 18
7.2.2 Secondary eNAPOINTS .......eeeeiiiieiiieeiieesiee et e este e eeeteeeeaeeesbeeessaeeesaaeeenaeeenaeeennes 18
7.2.3 ENGIDIIY CTIEETIA ....veetieeiiieiieeieeciie ettt ettt ettt ettt e e e e e ebeebeeennas 19
7.2.4 General study design/treatment plan...........ccceccveeeiiieiiiieniie e 19
7.2.5 Statistical design and analysis 1SSUES ........ecvveeruieriieriieeieeiie ettt 20
7.3 SUMMATY TESUILS.....eeiiiiiieeiiieeie ettt e e ste e et eeetaeeeteeesasaeesssaeessseeessseeensseeennns 22
7.3.1 DEMOZIAPNICS ....veeeeiieiieeiiieeiie ettt ettt ettt ettt e et e aaeebe e st e esbeessaesnseensaeenseenseas 22
7.3.2 DISPOSILION ...veeiiiieeiieeeiieeeiee e ettt eeieeessteeessteeessseeessseeesseeessseesnsseesnsseesssseessseeesnseeennns 23
7.3.3 OS @NALYSES ....veeeiieiiesiie ettt ettt ettt ettt et et e e aa e et e e taeebeesateenbeenneas 23
7.3.4 Secondary eNAPOINES ........eeeiiiieiieeeiieesiee et e este et eeetteesre e e sbeeessreeesnreeenreeenaeeennns 26
B S ALY ettt ettt e et e bt e tb e e te et e e beeenbeeteeeateenbeenneas 27
8.1 Adequacy Of database .........cccuiiiiiiiiiiieiee e e 27
8.2 Deaths, SAEs, discontinuations due to AEs, general AEs, and results of laboratory
L1 R U OO PP P PO POROPPRRUPPRTPPON 28
B.2. 1 DICANS ..ttt st 28
B.2.2 SAES et ettt ettt e e ne e teenbeeneenaean 28
8.2.3 Drop-outs and discontinuations due to adverse eVents...........c.cceevvereeereeenveenieennnenn 29
8.2.4 COMMON AAVETSE EVENLS ..ecuueiruiieririetieeiieeitie it ette et e bt e sbeesteeesbeesbeesabeesaeeeabeesseeenseas 29
8.2.5 LaDOTAtOTY ESES...eeuvieiieeiiieiieeieeite et et ee et et eete et e siteebeeseteenbeesnbeenseessseenseessneenseans 30
8.3 Special safety CONCEINS ......cccuiiiiiiieeiiecee e e 31
8.3.1 Drug-demographic INtETACLIONS ......c..eervieriieiiieeiieeieeriieeieesite et eseeeebeeseeeebeeneeesnseens 31
8.3.2 Additional in-depth analyses of specific events..........cccceecveeeiiiecciieeecie e 32
8.4 Discussion of primary reviewer’s findings and conclusions ............ccccceevceeiienieence. 32
9. Advisory CommIttee IMEELING.......c.eecuvieiiieriieitieiieeitieeteetee et esteeebeeseaeebeesseeesseessseensaensseenns 33
L0, PEATALIICS ..ottt ettt et e e et e et e s it e e bt e s abeenbeeeabeenbeesnseenseesaeeenne 33
11. Other Relevant Regulatory ISSUES. .......cc.eeriiiiiiiiiieiieciieieeeie ettt eve e ens 34
11.1 Application Integrity Policy (AIP).....c.cooiiiiiiiiiieeeeee e 34
11.2 FINancial diSCIOSUTIES .....cc.ueruieiiiieitieieetestceie ettt et 34
T1.3 GCP ISSUELS ..eeneieeiiieiieeiee ettt ettt et e stt e et et e et e st e st e ebeeeabeebeesnbeeaeesnbeeseesaseenseennnas 34
T1.4 OST AUAILS. ..cuveeieeiieieee ettt ettt ettt st e b enae e eees 35
11.5 Other discipline CONSUILS.......couiviiiiiiiiiiiicee e 35
L1.5. 1 DRISK ..ttt ettt ettt ettt et e e e et e bt enaeeneees 35
L1522 DMEPA. ...ttt ettt ettt ettt be et e naeenaeeneenes 35
11.5.3 Pediatric and Maternal Health Staff review..........ccocoviriiiiiiiiiiniceceee, 35
11.5.4 Predictive Safety CONSUIL.......cc.coouiiiiiiiiiiiiiieeee e 35
11.6 DIUZ NAME TEVIEW ..cuvvieiiiieeiiieeiieeeiieeeiteeeiteeesteesstaeesssaeesnseeessseeenssaesnsseesssseesnsseesnns 36
| I 1 1< 543 TP PRPPRRPR 36
13. Recommendations/Risk Benefit ASSESSIMENL.......cc.ceuerueerierierieriieierieeie e 38
13.1 Recommended regulatory aCtion ...........cceeveeeiiienieniiieiie et 38
13.2 Risk-benefit aSSESSIMENT ........ccueiiiiiiiieieiieie et 39
13.3 Recommendation for postmarketing Risk Evaluation and Management Strategies..40
13.4 Recommendation for other postmarketing requirements and commitments............. 40

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Cross Discipline Team Leader Review NDA 203085

Table of Figures
Figure 1 K-M curves for OS, Bay 73-4506/14387 .....coouierieiieeiieeieeieesee ettt 24
Figure 2 K-M curves for PFS, Bay 73-4506/14387.......ccccuieeiieeeiieeciee ettt 27
Table of Tables
Table 1 Summary of efficacy TESULLS .......cccuiiiiiiiiiie e 4
Table 2 FDA approved drugs for the treatment of patients with CRC ..........c.cccccvvveviiienieeennenn. 7
Table 3 Regimens used to treat MCRC.........ocoiiiiiiiiiiieieeeeee e 8
Table 4 Amendments to NDA 203085 (as of the date of the completion of this review) ......... 11
Table 5 Amendments to Bay 73-4506/14387 ...cc.uoeiiiiiiiieeiieeeeee et 21
Table 6 Demographics, Bay 73-4506/14387 ......cccuuiieuieiiie ettt 22
Table 7 Disease characteristics at baseline, Bay 73-4506/14387 .....cccoevieeieeiienieeiieieeieene 22
Table 8 Patient disposition, Bay 73-4506/14387 ......cccuveeoiiieiiieeieeeee et 23
Table 9 OS analyses (ITT), Bay 73-4506/14387 ...c.eoeuieiiiiiieeiieiteeieeee et 24
Table 10 Subgroup analyses for OS, Bay 73-4506/14387.....c.uveeeiieeiieeeieeeee e 25
Table 11 PFS analyses (ITT), Bay 73-4506/14387 ....ccuveiiiiieiieieeieeee ettt 26
Table 12 Response rate (ITT), Bay 73-4506/14387 ......cccuveeivieeiiieeieeeeeeeee e 27
Table 13 SAESs, Bay 73-4500/14387 ..c.eoiuiiiiiieieeteetesee ettt sttt st 28
Table 14 AEs leading to permanent discontinuation (> 1%), Bay 73-4506/14387 ................... 29
Table 15 Common AES, Bay 73-4506/14387 ....cuviiiiiieeieeieee ettt 30
Table 16 Hematologic findings, Bay 73-4506/14387......c..ooeoiieeiiieeiieeeeeeeeeeeee et 31
Table 17 Liver function tests, Bay 73-4506/14387 ....cc.ooviiiiiiiiieieeie ettt 31

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Cross Discipline Team Leader Review NDA 203085

1. Introduction

FDA received NDA 203085 from Bayer on 27 Apr 2012 requesting marketing authorization
(regular approval) for regorafenib (proposed trade-name Stivarga) for the treatment of patients
with metastatic colorectal cancer (CRC) who have been previously treated with, o

fluoropyrimidine-based chemotherapy, an anti-VEGF therapy, and,
if KRAS wild type, an anti-EGFR therapy.

Disclaimer: Any data or information described below that Bayer does not own (for example,
summary data from other drugs used to treat patients with mCRC or other cancers) is included
for descriptive purposes only. This information was not relied upon or necessary to make a
decision regarding this application.

The following section describes the primary issues identified during the review of this
application:

1.1 One versus two trials

The primary issue considered during the review of this application was whether the results of a
single adequate and well-controlled trial were sufficient to support approval. FDA Guidance
(http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidance
s/ucm078749 pdf) identified characteristics that can contribute to the conclusion that results
from a single study can support an efficacy claim. The characteristics identified were (a) large
multicenter study; (b) consistency across study subsets; (c¢) multiple studies in a single study;
(d) multiple endpoints involving different events; and (e) statistically very persuasive findings.
Results of the Bay73-4506/11650 trial submitted in support of this NDA satisfied all of these
characteristics except (c).

Bay 73-4506/11650 was a large, randomized (2:1), multi-national trial that randomized 760
patients with previously treated mCRC. Patients in Bay 73-4506/11650 received regorafenib
plus best supportive care or placebo plus best supportive care. Table 1 (data obtained from the
statistical review) summarizes the efficacy results from Bay 73-4506/11650. The results
(demonstrating that regorafenib prolonged overall survival in patients with previously treated
mCRC) were statistically robust and supported by consistent results in subgroup analyses.

Table 1 Summary of efficacy results

Regorafenib Placebo
N =505 N =255

Overall survival
# of events 275 157
Median (in mos.) 6.4 5.0
Stratified HR (95% CI) 0.77 (0.64, 0.94)
p-value (two-sided) 0.01
Progression free survival (FDA analysis)
# of events 417 231
Median (in mos.) 2 1.7
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