Phase | Trial Evaluating Safety and Tolerability of the Irreversible Epidermal
Growth Factor Receptor Inhibitor Afatinib (BIBW 2992) in Combination with the
SRC Kinase Inhibitor Dasatinib for Patients with Non-small Cell Lung Cancer
(NSCLC)

NCT01999985
Version 3.0

March 22, 2017



Phase I Dasatinib/Afatinib in NSCLC Version 3.0: March 22, 2017

TITLE PAGE

Phase | Trial Evaluating Safety and Tolerability of the Irreversible
Epidermal Growth Factor Receptor Inhibitor Afatinib (BIBW 2992) in
Combination with the SRC Kinase Inhibitor Dasatinib for Patients with
Non-small Cell Lung Cancer (NSCLC)

Bl Protocol Number: 1200.166

BMS Protocol Number: CA180-379

MCC Protocol Number: MCC 17176

Chesapeake IRB Protocol Number: Pro00014531

Principal Investigator:

Ben Creelan, M.D. M.S.

Thoracic Oncology Program

H. Lee Moffitt Cancer Center & Research Institute
12902 Magnolia Drive, Tampa, FL 33612

Phone 813.745.7640

Fax 813.745.3027

ben.creelan@moffitt.org

Version 3.0 March 22, 2017

Ph: 813.745.6061 Fax: 813.745.6107
michael.schell@moffitt.org

Biostatistician:
Michael Schell, PhD


mailto:michael.schell@moffitt.org

Phase I Dasatinib/Afatinib in NSCLC
Radiomics Analysis:

Eric K. Outwater, MD
Diagnostic Imaging

COLLABORATORS:

~\ Boehringer

||||I Ingelheim
Boehringer Ingelheim GmbH
55216 Ingelheim, Germany

STUDY SITE(S)

Version 3.0: March 22, 2017
Ph: 813.745.8425 Fax: 813.745.1672
eric.outwater@moffitt.org

Bristol-Myers Squibb
Bristol-Myers Squibb, Inc
10154 New York, NY

H. Lee Moffitt Cancer Center & Research Institute

Tampa, Florida, USA.

Additional study sites within LCMC consortium may be reviewed for approval for PHASE

IB EXTENSION portion of trial.

Proprietary confidential information

This document may not - in full or in part - be passed on, reproduced, published or otherwise used without prior written permission. It contains trade
secrets and commercial information that are privileged or confidential and may not be disclosed to third parties unless disclosure is required by

applicable laws or regulation.




Protocol: Phase I Dasatinib/Afatinib in NSCLC Version 3.0: March 22, 2017

TABLE OF CONTENTS

TITLE PAGE 1
TABLE OF CONTENTS 3
PROTOCOL SYNOPSIS 7
Figure 1: FIOW chart Of d@SIigN .............oooooiiiiiie ettt et ens 7
STUDY CALENDAR - PHASE IA 9
STUDY CALENDAR - PHASE IB 10
1 INTRODUCTION 11
Tl SIGNIFICANCE ....c.vitiettetietiet ettt ettt et ettt et e be et e et e est e st e st ess e s e es e et e eseessessessesseeseeseese et s essassesseeseeseessessensessensensenas 11
1.1.1 Scope of the Problem: Treatment Of NSCLC..............ccccccocoiiiiiiiiiieeeeee e 11
1.1.2  Epidermal Growth Factor Receptor (EGFR) Inhibitors in Lung Cancer..............c.c.ccccecevvevenennne. 11
1.1.3 EGFR: A Driver Mutation in INSCLC ............c..coooiuiieeeeeeeeeeeeeeeeeeee e, 12
1.1.4 T790M Gate-keeper EGFR Mutation and Irreversible EGFR-TKI in NSCLC ...............ccccc........ 12
1.1.5  Mechanisms of EGFR-TKI Resistance in NSCLC .............ccccoccoviiiiiiieiiieeeeeee e, 13
1.1.6  Significance of the Src-TKI Dasatinib in NSCLC................cc.ccoooioioieeeeeeeeeeeeeeeeeee e 13
Table 1: Drugs that may overcome EGFR resistance. Adapted from [92] ................ccoooviiiiiiieiicccec 14
1.1.7  SRC Signaling in Non-Small Cell LUNG CaNCEF ..............cccccoeeiiiieiiiieeeeeee e 14
Figure 2. EGFR-mutant NSCLC in vitro results from Haura lab ......................cco 16
1.2 COMBINATION OF AFATINIB WITH DASATINIB ......oouviieieeeeeeeee ettt ettt ere e enaeenaeeaeeereeene e 16
1.3 CANCER RADIOMICS ...ttt ettt et e e et e et e eae ettt e e e eneeeteeetseteenaeenaeeaeeeaeeereenns 17
1.3.1 Scope of IMAGING PrODIEIM ...............ooeeeeeeeeeeeeeeeeeeeeee e, 17
Table 1.3: Potentially Representative CT features and Variables. .............cccoooiiiieiiiiicieeeeeeeee s 18
1.3.2 Radiomics: A Rationale SOIULION ..................c.ccooouiiiiieeee e, 19
2 DASATINIB DRUG PROFILE 21
2.1 ACTIVITY IN EXPERIMENTAL IMODELS ....c.ooitiiiiitieiieiieieiete ettt et ettt ettt ebe et eta et esse s e sseebeeseessessessessesenseeneas 21
2.1.1 IN Vitro MOIeCUIAr STUTIES.................c.ccoeeeeeeeeeeeeeeeeeeee e, 21
2.1.2  Lung Cancer Cell STUQIES ...............cccooiiiiiiiiiee ettt 22
2.1.3  INVIVO SEUQIES. ... 22
Figure 3. Haura lab mutated NSCLC mouse model: synergistic activity ....................c..ccoocooeiiiiiiiiicnnn, 23
2.1.4 Preclinical TOXICOIOGY ..........c..ccooiiiieiieeieeee ettt 23
2.2 CLINICAL PHARMACOKINETICS ... .iiuietieietiiteeteeteestestessesseseeseeseestessessassessessaesseseessassassessessessesssessessassessessessessens 24
2.2.1 ADSOIPEION ...ttt ettt ettt 24
2.2.2 DUSIIIBULION ..o et 24
2.2.3 MEIADONISIY ... e 24
2.2.4 ElMUNGLION.........c..oooiieeieeeeeeeeeee e e, 25
2.2.5  Clinical Experience with Dasatinib in CML and Ph+ ALL............c.....ccoovooeooeoeeeeeeeeeeeeeeee 25
2.3 SAFETY OF DASATINIB IN CLINICAL STUDIES.......eeiuiiitiiieeeeeeee ettt eee ettt eaeeaeenaeeteeeseeeseeseeneenaeeneen 26
2.3.1 Safety in HematologiC MaliQNanCy ................c.ccocoeiieeieeeeeeeeeeeeeeeeee e 26
Table 2: Very Common and Common AEs Reported in Subjects in Clinical Studies.....................c............. 26
2.3.2  Experience in Phase 2 Breast Cancer StUQIES..................ccccociviiiiiiiiiiiieieeeeeeee e 30
Table 3: Drug-Related Adverse Events in > 25% Subjects for Phase 2 Breast Cancer Studies CA180059
ANA CATBOOBE ...ttt ettt ettt ettt e e b e b e st e st es e es e e s e s e s s eseesees e es e s e s esseneeseeseese s e s s enteneeseeneesenen 30
2.3.3  Experience in Phase Il Prostate cancer StUIES..................c..cccovviviiiiiiiiiieieeeeeee e 30
Laboratory ADNOIMAITHIES..............c..ccooiuieeeeeeee ettt ettt ettt 31
Table 4: CTC Grades 3/4 Laboratory Abnormalities in CML and Ph+ ALL ..................c.cocoooiiiiiiiiiie 31
2.4 ANTICIPATED ADVERSE EVENTS ... .ottt ettt ettt e et e et e et e eaeeeeaeeeeaeeens 32



Protocol: Phase I Dasatinib/Afatinib in NSCLC Version 3.0: March 22, 2017

2.4.1 MY@IOSUPPIOSSION ...ttt sttt 32
2.4.2  Bleeding Related EVENLS...........cccccooiiiiieiieeeeee ettt 32
2.4.3 FIUIA REEENTION ... et 32
244 QT ProlONGALION ..........ccococoouieieeieieieeeee oottt ettt 33
2.4.5  Overall RiSK/BENETit ASSESSIMENL............ccccooiiiiiieieieieeeee et 33
2.5 PHASE | EXPERIENCE IN SOLID TUMORS .......ooouiiiiieeiee ettt etee et e e eaeeeaeeeae e enseenaeeeseeaseaeenees 33
2.6 JUSTIFICATION FOR ONCE=DAILY DOSING.......coouiiiuiieeieee oottt ve et eneeas 34
2.6.1.1  Comparison of Schedule PharmacoKINEtICS:............ccociviiiiieicicieee e 34
2.6.1.2 Comparison of Schedule PharmacodynNamiCs: ............cccceieiiiiiiiirieieieieeee ettt 34
2.6.1.3 Comparison of SChedule TOXICITY: ......ccocoiiiiriiiiiciee ettt ene s 35
3 AFATINIB DRUG PROFILE 36
Table 5: In vitro activity of afatinib (BIBW 2992) in human tumor cell models expressing wild-type or mutated
E G R ettt a ettt h st At R etk R ARt e Rt R At R Rt e A et s en et ea et es st en st en e s e s e etetentann 37
3.1 PHARMACOLOGY AND TOXICOLOGY PROFILE .....ccocoviiiiiiieiieiieieieeie ettt eia st sse s eseeneensene 37
3.2 CLINICAL EXPERIENCE: AFATINIB.....cutetetietietiettestestestestesseeseeseeseessessassessesseaseeseassassassassessessesssessessassessessessessens 39
3.2.1 OVBIVIBW ... e ettt 39
Table 6: Early phase development of BIBW 2992. Adapted from [142] .................ocoooiiiiiiiiiicceeeee 40
3.2.2  Dose Selection for Single-Agent Trials Of Afatinib .................cccooooioioiiiieeeeeeeeeeeeeeeee 40
3.2.3  Adverse Events With ATQLINID..............cccccoviiiiiiiieeeeeee e 4]
3.24 ClINICAI ETFICACY ...ttt 41
3.2.5 PRAIMACOKINELICS ..., 43
3.2.6 PRASE I/ 1T THIAIS ...ttt ettt 44
Table 7: Afatinib Trials in patients with NSCLC: Adapted from [142], [70]...........cccccoeviviaviivmiiiiiieieeenie, 44
3.3  AFATINIB — COMBINATION-SPECIFIC SAFETY MEASURES........coeiiiieieieitieteeteeitestesiestesee e eseessessessessesseeneas 44
34 CONCLUSIONS FROM PHARMACOKINETICS IN HUMANS .......oooiuiiiiiieeee e 45
3.5 AFATINIB FORMULATION ...ttt ettt eetee ettt etee et ete et e et e e et e et e e e e e eae e e aeeeeaeeeeaeeeeteeeeaeeeeseeeeseeeeseeeeseeennes 46
3.6 DOSAGE, ADMINISTRATION, AND STORAGE ........ccuiiiiieeeeeeeteeeee et e et ete et eeae e e eaeeeaeeete e s e eteeeaeeeaseaeenees 47
4 STUDY DESIGN 47
41 OVERVIEW ...ttt et ettt et ettt et et et e et e e et e eae et e et e easeeneeeaeeeteeeseereeeneeenteeaeeeseeseenseenseenseereen 47
5 SELECTION OF PATIENTS 48
5.1 INCLUSION CRITERIA ....c.uiiittiett ettt ettt ettt ettt e eae et te et e ett e eteeeteeeteete et e eaeeeseeseeseeaseeaseeseeeseeeseenseennes 48
52 EXCLUSION CRITERIA .......oouiittete ettt ettt ettt ettt ettt e e e teeeteete et e et e eaeeeteeteete et e esseeteeeseeeseenseennas 49
6 TREATMENTS 51
6.1 STUDY CALENDAR — SEE STUDY CALENDAR SECTION. .....ccuiiiitieiieieieteeteeteeseestessessesesseeseeseessessassessessessessens 51
6.2 TREATMENTS ADMINISTERED.......cuviottiiteeteeteeeee et e eteeeteeete e e e e eteeeseeeseeeseeaeeteeaeeeseeeseeseeaseeaseesseeseeeseessenseennes 52
6.2.1 SCre€ning EVAIUALION..................c.ccoooeeeeeeeeeeeeeeeeee e, 52
B.2.2  CYCIE T ..o 53
B.2.3  CYCIO 2. 53
6.2.4 Therapy BeYONd CYCIE 2............c.ocooeoeeeeeeeeeeeeee e 53
6.2.5  End of Treatment VISIt (EOT)...........ccooe oo 54
6.3 DOSE ESCALATION RULES .......oviitiitieteeeteeeee ettt et ettt ettt et e et ae et et et e et e eteeeseeeseeseennes
6.3.1 Dose ESCalation SCREMA..............c.ccoooueiiiiiiiiiei e
Table 8: Dose Escalation Schema
6.3.2  Definition of Dose-Limiting TOXICILY (DLT) ...........ccoccooouieeeeeeoeeeeeeeeeeeee e 56
6.4 CONCOMITANT THERAPY ..ottt ettt e e et e e e et e e e et e et e et e e et et e et e eneeeteeeteeseeneeeneeeaeeereeereenns 56
6.4.1 Prohibited and Restricted Therapies During StUQY .................ccoooveeceeoeeeeeieeeeeeeeeeeee e 56
6.4.1.1  Prohibited TREIAPIES ......c.ocuiiieieieeee ettt ettt ettt ettt et et s et e et et eseeaeere e 56
6.4.1.2  RESIICIEA TREIAPIES .....ocuiiiiiiec ettt ettt et se s e et e s e sseseeseese s et ensenaeseeneenenes 58
6.4.2 Potential for Afatinib / Dasatinib INteraCtions ..................cccccocvoiuiiiieeieeeeeeeeeeeee e, 59
Dasatinib and P-glIyCOPIOTEIN ..........ccoiiiiiiiee ettt ettt es et s bt seeseebe s e e enseseeneeseenees 60
6.5 TREATMENT OF PERSONS OF CHILDBEARING POTENTIAL ....vviiviiitieieeeete ettt 60

4



Protocol: Phase I Dasatinib/Afatinib in NSCLC Version 3.0: March 22, 2017

6.6 PATIENT WITHDRAWAL CRITERIA. ....utitiiettitetetestetetestest et st et stestetestestebe st et ebesseseebe st eseebesteseebesseneebesaeneesensens 61
6.7 INONCOMPLIANGCE .....oouviiuieitt ettt ettt et ete et e e eae et e et e ete e ete et e et e eateete e et e eeseeaeeateeaseeseeseeteeateesseeseeeseeeseenseennes 62
6.8  ACCOUNTABILITY PROCEDURES ........ccututettititetisteietestestetestest et stestetestestetesteseebesseseesesseseebesaeseebeseeneebenseneesesene 62
6.9 STUDY PERIOD ...ttt et ettt et e e et te e et e et e eaeeeteeeaeeteeneeenteereeeseeeseeseenseenseereen 62
6.10  TRIAL DISCONTINUATION . ....cutiiitieitteeet e ettt e ettt e ettt e et e e et e e e e e et e e eaa e e eaaeeeaeeeeateeeaeeeeaseeeaeeeeaseeeseeeesseeeseseeseeeeseeenes 63
6.70.1  SPECIAI SIUALIONS.........c..c.ooeoeeeeeeeeeeeeeeee e 63
6.11  MANAGEMENT OF ADVERSE EVENTS.....ooitiiiiieecee ettt ettt e et e et e eaeeeeaeeeeaeeeas 63
B. 77T RASH .. ettt h ettt 63
B.T7.2  DIAITRCA. ... e e 65
6.71.3  INAUSEE @NA VOMULING ........coiiiiiieiiiie ettt 66
6.77.4  PUIMORNGIY ...ttt ettt bttt s ettt 66
6.717.5  FIUId IMBAIANCE ..............ooooooeeeeeeeeeeee e, 67
6.11.6 General Dose Modifications Beyond CYClE 2 ...............cccccciiiiiiiiieiiiiieiieeeeeeee e 67
7 OBSERVATIONS 68
71 METHODOLOGY ...ttt et e et e e et e et e e e et e e e teeeate e e aeeeateeeaeeenteeenaeeenteeeteeeteseveeenneeans 68
7.1.1 Plasma Collection @nd ProCeSSING.............cc.ccoewoeeceeeeeeeeeeeeeee e 68
7.2 CORRELATIVE SCIENCE.........eiittiiuiiete et eeee et ee ettt ee e et e eteeeae e teeee et e eaeeeaeeesseteenseenseeteeeseeeteenteeneeeneeeneeereenns 68
7.2.1 Stored Plasma SAMIPIES..............ccoov oo, 68
7.2.2  Radiomic Analysis for Imaging Predictive Markers....................cccccooeceeeoeeeeeeeeeeeeeeeeeeee, 68
T.2.2.1  ASSESSIMENT ..ottt ettt ettt ettt a e sttt s st n e st s e he st ntene st et e te b et ent e st ereese s nnan
7.2.2.2 Data Recording
7.3 ASSESSMENT OF SAFETY ....uiiitieiteeeteeete ettt ete ettt e e e et e eteeea e eteenee et e eaeeeaeeeseeseenseenseenseeteeeseeseeneeanes
7.3.1 Safety EValuation OVEIVIBW...............c..coceoeeeeeeeeeeeeeeeeeeee e,
7.3.2  AQVEISE EVENLS ..ottt
7.3.3 Time Period Reporting REQUIFEIMENTS..............cc.cccvoouieiiieice et
7.3.3.1  HOSPITAIZATION. ......oiiiiiii ettt ettt ettt e se s e b et seese s e e be b e s e s eseeneeseenenen
7.3.3.2 Worsening of pre-existing conditions..............
7.3.3.3 Assessment of healthcare resource use........
7.3.3.4 Laboratory investigations ............cccccevvevienieiennenn.
7.3.3.5 Physical examination and performanCe SCOTE ...........cccoiiiiriiiriiieiiei ettt 74
7.3.3.8  VIAI SIGNS ..ottt h bt s et bttt h sttt b ettt b et 74
T.3.3.7  EKG etttk a ettt h At b At At etk n A A bRttt en bRt et et et n et en et es e s s ens e 74
7.3.3.8  Left ventricular fuNCioN @SSESSMENT ..........c.ooiiiiicii ettt 74
7.3.4  Data and Safety Monitoring Committee (DMSC) .............cccocoiiiiiiiniiiiiiiiese e, 75
7.4 ASSESSMENT OF EFFICACY ..uoiuiiiiieiiitiiett ettt sttt sttt ettt ettt b ettt b ettt e st et e e st et aene b e 75
7.4.1 Evaluation Of RESPONSE ............c.cooeeeeeeeeeeeeeeeeeeee e 75
7.4.2  ResSponse Criteria fOr PRASE IA .............oooo oo, 76
7421 BaSEINE CIEEIIA ....cuieeiiieieeee ettt ettt s ettt et s b s ettt e s e st s et et et e bene s es e s e s ensns

7.4.2.2 Specifications by methods of measurements....
7.4.2.3 Tumor response evaluation
7.4.3  Response Criteria for Phase IB
7431 RECIST V.11 CIIEEIIA ..ottt ettt ettt b st s et s et s et s et e e et ene s es e s ese s
Table 10: Best response..............ccccceevveveeeieicvenennn.
7.4.3.1.1 Definition of Evaluable Participants:
Participants are considered evaluable who receive their first dose of therapy. Non-evaluable participants are
those who do not receive the first dose of therapy. Participants who withdraw consent or discontinued due to

protocol violations prior to the first evaluation are not considered evaluable for efficacy. ...........cccccoeiviviiiennnnn. 80

For other definitions, see Section 7.4.3.2.1 “Progression Definitions”. .............ccccooiiiiiriiiiciieeeee 80

7.4.3.2 Confirmatory measurement / duration of r€SPONSE ...........cciviiiriiiiiiiiiceee e 80
7.4.3.2.1 ProgreSSion DefiNitiONS ....................ccccocvoviiiuieiieiieeeeeeeeeeteeet ettt ettt ss e eaeeveens 81

7.4.4  REPOITING OFf RESUILS ..........ccoooeeeeoeeeeeeeeeeeeeeee e, 82

8 STUDY DRUG(S) SPECIFICATIONS 82
8.1 PRODUCT IDENTIFICATION. .....vtitietietteeteeette et et eete ettt ettt et e et e et e eteeeteeeaeeaeeateeaeeeseeeseeseeaseenseeseeeseeeseenseennes 82
8.1.1 DASALINID. ...........ocoiieieieeee ettt ettt 82



Protocol: Phase I Dasatinib/Afatinib in NSCLC Version 3.0: March 22, 2017

81,2 AFALINID ...ttt 82

8.2 PACKAGING AND LABELING .....cctttiuietiiteiett ettt sttt sttt ettt sttt st e b e e et ettt be e ene et e e eneebenseneebeeene 83
8.3  HANDLING AND DISPENSING OF INVESTIGATIONAL PRODUCT .......ccitiiiieitieiietieiieieieie et esse e eve s 83
8.4  INVESTIGATIONAL PRODUCT RECORDS AT INVESTIGATIONAL SITE(S) c.veviiveuiereieiieeeeieieie e 84
8.5 RETURN AND DESTRUCTION OF INVESTIGATIONAL PRODUCT .....coeuiiieiieiiieieiesieeete ettt 85
8.5.1 Return of Investigational PrOGUCL...................c..ccoowieeeeeeeeeeeeee e 85
8.5.2  Destruction of Investigational ProQUCT .....................cccooioieeoeeeeeeeeeeeeeeee e 85

9 ADVERSE EVENTS & DATA SAFETY MONITORING COMMITTEE (DSMC) 86
9.1 SPECIFICATION OF SAFETY VARIABLES .....outitttiteiett ittt ettt sttt sttt sttt sttt et et be et eb e s et ebesaeseebennene 86
9.1.1 Definition Of AQVEISE EVENLS ..........ccoooviiiiieiiie e 86
9.1.2  Protocol-Specified SIgnifiCant EVENLS ..............cccocooiiiiiiiiiei ettt 87
9.1.3 SErIOUS AQVEISE EVENES ...t 87

9.2  METHODS AND TIMING FOR ASSESSING AND RECORDING SAFETY VARIABLES........ccccooieiieiieieieienieeie s 88
9.2.1  Adverse Event Reporting PeriOd ................ccoeiiiiiiiiieieeee et 89
9.2.2  ASSESSMENt Of AQVEISE EVENLS ........cocuooieiiiiieiieeeeeee e 89
Table 11: Adverse Event Grading (Severity) SCale ..............ccooiiiiiiiiic e 89

9.2.3  Data Safety and Monitoring BOAId ................ccccooveiiiiieiiiieeieieeeee e 91

9.3  ADVERSE EVENT REPORTING GUIDELINES .....cutitiuiettitenietesieiiete sttt stest ettt ettt ettt se et ebessene b saene s e 91
9.3.1 MedWatch 3500A Reporting for Good Clinical PractiCe ..................cccocoioivioiciicniaiiieieesees 91
9.3.2  Responsibilities for SAE reporting to Collaborators.................ccocoveiieiiieieiiieieeeeee e 91

9.4  PROCEDURES FOR ELICITING, RECORDING, AND REPORTING ADVERSE EVENTS .......cccooiiiieiieieieieieeie e 92
9.4.1 Expedited Reporting Requirements for Serious Adverse EVENtS...........cc.ccccovvveveeeicceeeciaannn. 93
9.4.2 Type and Duration of Follow-up of Patients after Adverse Events..............c.ccccoeeeeeeieienann. 93

10 STATISTICAL METHODOLOGY 93
10.1.7  ProgreSSion DEFINILION: ................c.ccooueeeeeeeeee e 93

TO. 1.2 POWEE ANGIYSIS: ..ot ettt ettt ettt et 94
10.1.3  SUDGIrOUD ANGIYSIS ... 94
10.7.4  SAFELY QNAIYSIS ...ttt 95

11 ADMINISTRATIVE SECTION 95
111 RISK TO SUBUECTS ... ttiiettiteiett sttt sttt ettt ettt sttt st et et et et es e et e e et e ebeme et e et e st ete e s et es e et eneebeeeensebesseneenenteneas 96
11.2 ADEQUACY OF PROTECTION AGAINST RISK ......c.cciiitieieiiiiiietiett et eiieteie ettt ete ettt sessesseeseeseeseesaessessensesseenas 96
11.3  IMPORTANCE OF THE KNOWLEDGE TO BE GAINED .....cuetuiitiieiiitiieteitetettsteeete sttt steeesesteseesesseneesesseeesesseneas 96
11.4  DATA SAFETY AND MONITORING PLAN .....c.oititiitiiitiitiieit ettt ettt ettt ettt sa ettt ete s eseesenseseeseneas 96
11.5 INITIAL AND ONGOING MONITORING AND REVIEW ......cuoeuiiiiieiiitiieiieieieie ettt ettt ettt eseseseesenea 97
11.6  GOOD CLINICAL PRACTICE ....cutiuiietiitiieteetetett ettt et ettt ete et st eseesesteseesessesessesteseesessesessesseseesensasessensesesseneas 99
11.7  SUSPENSION AND TERMINATION ......eotiuieuiitinietteteniestetesteseesesseseesesteseesessesessessesessesesessensesessessessesessessesenseseesens 100
11.8 INSTITUTIONAL AND INDIVIDUAL CONFLICTS OF INTEREST ....cuiitiiiuiitiietieteieteeteieteeeeteteeseeess s steseesesseseenens 100
11.9  RECORDS RETENTION ....cuiitiietiititettetetettetestettetestesestesteseesesseseesesteseesesseseesessesessenseseesenseseesenseseesensesessenseseesens 101
T1.10  CONTRIBUTIONS w..otiuietiiteiettet ettt ettt sttt st e etk e et et et et e et e e et e et e e eb e ebemses e eb et ebe et ensebeebenteseabenteseasenseseanens 101
12 APPENDICES 102
12,1 APPENDIX T: TOXICITY TABLES .....ccutitiietiitiiettsteiett ettt sttt sttt sttt st ese et ettt et e s ese et etes e ebentestenesseneenens 102
ADVERSE EVENT MANAGEMENT GUIDELINE: PAPULOPUSTULAR SKIN RASH..........ccooiiiiiiieiieiieiieieieeieeeeeieeniennns 102
ADVERSE EVENT MANAGEMENT GUIDELINE: DIARRHEA .........c.ccctiiiiiiiiiiteetieieeniesietessesseeseeseeseessessessesseeseeseessessens 103
ADVERSE EVENT MANAGEMENT GUIDELINE: LOCALIZED EDEMA ...........ccootiiiiiiiieieieeieee e 104
ADVERSE EVENT MANAGEMENT GUIDELINE: NAUSEA AND VOMITING.........ccocciiuiietieieietieieieeeeteieeeeseeeieeseeeneenens 104
12.2 APPENDIX 2: SUPPLEMENTAL PHARMACOVIGILANCE AGREEMENT .....ociitiieiiieietenieneete ettt ene e 106
12.3 APPENDIX 3: SUPPLEMENTAL MANUFACTURING AGREEMENT ......coitiietiitiieiietiieteeteiereeseteseesesseseeseseseenens 110
13 LIST OF ABBREVIATIONS 116
14 REFERENCES 117




Protocol: Phase I Dasatinib/Afatinib in NSCLC Version 3.0: March 22, 2017

PROTOCOL SYNOPSIS

Rationale:

Afatinib (BIBW 2992) is an oral irreversible inhibitor of the epidermal growth factor receptor
(EGFR) tyrosine kinase. This novel agent may prolong survival in patients with advanced non-
small cell lung cancer. SRC tyrosine kinase proteins can cooperate with EGFR and can affect
tumor cell growth, survival, invasion, and angiogenesis. For these reasons, combined EGFR
and SRC tyrosine kinase inhibition may be superior to either agent alone. In EGFR-resistant
animal models, afatinib in combination with dasatinib produced synergistic reduction in tumor
volume at safe and achievable concentrations in humans. Therefore, a combination Phase |
trial is rational in human subjects.

Design:

Phase | trial of the irreversible EGFR inhibitor, afatinib, with the SRC tyrosine kinase inhibitor
dasatinib in patients with advanced stage (Stage IlIB/IV disease) Non-Small Cell Lung Cancer
(NSCLC).

Figure 1: Flow chart of design

ﬁhase IA Dose Escalation: \ Glase IB Extension: \
Refractory/relapsed NSCLC Refractory/relapsed NSCLC

with either:

Traditional Fibonacci 3 + 3 Design
n=8 -18 £ 40 mg BIBW 1. EGFR-mutation, or:
140 mg Das 2. Prior EGFR TKI response
/ n=20
BIBW + Das at MTD
‘1‘8 Omg B]I)BW - > Il (or Maximal Administered
mg Las Dose if no DLT seen)

/'
30 mg BIBW

N AN Y

Treatment Regimen:

Afatinib once daily oral tablet, starting Day # 1

Dasatinib once daily oral tablet starting Day #8
7
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Toxicity Evaluation every 7 days for weeks 1-4
Response Evaluation Day #50 +7 days, then every 56 days +7 days

Objectives:

Primary Obijectives:

1) Determine the safety and tolerability of afatinib in combination with dasatinib in patients with
advanced NSCLC.

2) Determine the maximum tolerated dose (MTD) of afatinib in combination with dasatinib.

Secondary Objectives:

1) Estimate the objective response rate (complete response [CR] and partial response [PR]),
and clinical benefit rate, in participants with acquired EGFR resistance.

2) Estimate the 6-month progression free survival rate in participants with acquired EGFR
resistance.

3) Explore the utility of imaging features as a biomarker for clinical activity of tyrosine kinase
inhibitors.

Sample Size:

Total sample size: 28 — 38, as follows:

1. Phase |A Dose-Escalation: n = 8 -18, depending on DLT.
2. Phase IB Extension: n = 20.

Expected accrual is 2 - 3 patients per month; estimated time to complete is 18 months. Accrual
rate will be monitored and if accrual rate falls below 75% of expected rate a corrective action
plan will be developed.
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STUDY CALENDAR - PHASE IA

Cycle length: 28 days

Screen [8]
Informed Consent X
Toxicity Assessment
Pill Diary Check
Tumor Evaluation [1] X[2]
CBC, CMP, Mag.[12] X[3]
EKG X[2]
LVEF [4] X[2]
Complete Physical Exam X[3]
Vital Signs and PS evaluation [11] X
Beta-HCG [10] X
Plasma sample
Afatinib
Dasatinib

Calendar Foot Notes:

. Performed within 28 days prior to enroliment.

Cycle 1
D1

X1[9]

©O©oo N O o b W N -~

10. Premenopausal females only.
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D8 +3 D15%3
X X
X
X X
X
X X
X X

Cycle 2
D1 +3

X
X

D22

X [13]

Cycle 3 &
subsequent [6]

D1

X

. CT Scan of Chest, Abdomen (SOC) (every 56 days +/- 7 days after C2D22) per Section: Evaluation of Response.

. Performed within 14 days prior to enroliment. See Section 6.1 for additional information.
. MUGA or ECHO. See Section: Treatments Administered for additional information.

. Performed every 3 months +/- 14 days after cycle 3 for 1 year or until End of Treatment (EQT) visit.
. Every 28 days +/- 7 days until toxicity or progression, for 1 year, and every 3 months thereafter.

. Performed within 21 days of cessation of study drug

. Screening performed up to 28 days before C1D1.
. C1D1 labs are excluded if performed within 14 days of screening.

11. Vital Signs include Height, Weight, and include BP, pulse, and respiratory rate after 2 minutes supine rest.
12. See Section: Laboratory Investigations for additional information.

13. C2D22 +/- 7 days

End of Treatment
Visit (EOT) [7]
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STUDY CALENDAR - PHASE IB

Cycle length: 28 days

Screen [9]
Informed Consent X
Toxicity Assessment
Pill Diary Check
Tumor Evaluation [1] X[2]
CBC, CMP, Mag. [12] X[3]
EKG X[2]
LVEF [4] X[2]
Complete Physical Exam X [3]
Vital Signs and PS assessment [11] X
Beta-HCG [5] X
Plasma sample
Afatinib
Dasatinib

Calendar Foot Notes:

Cycle 1

x

X [10]

X
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D15 £3

Cycle 2
D1 +3

D22

X [13]

Cycle 3 &
subsequent [7]

D1

X

. CT Scan of Chest, Abdomen (SOC) (every 56 days +/- 7 days after C2D22) per Section: Evaluation of Response.

. Performed within 28 days prior to enroliment

. Performed within 14 days prior to enroliment. See Section 6.1 for additional information.
. MUGA or ECHO. See :Section: Treatments Administered for additional information.

. Performed every 3 months after cycle 3 for 1 year or until End of Treatment (EQOT) visit.
. Every 28 days +/- 7 days until toxicity or progression, for 1 year, and every 3 months thereafter.

1
2
3
4
5. Premenopausal females only.
6
7
8

. Performed within 21 days of cessation of study drug

9. Screening performed up to 28 days before C1D1.
10. C1D1 labs are excluded if performed within 14 days of screening.

11. Vital Signs include Height, Weight, and include BP, pulse, and respiratory rate after 2 minutes supine rest.

12. See Section: Laboratory Investigations for additional information.

13. C2D22 +/- 7 days

End of Treatment
(EQT) visit [8]

x
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1 INTRODUCTION
1.1 Significance
1.1.1 Scope of the Problem: Treatment of NSCLC

Approximately 222,500 patients in the United States are diagnosed with lung cancer yearly, of
which 85% is classified as non-small cell lung cancer (NSCLC) [8, 9]. Eighty-three percent will
eventually die of their disease [9]. In addition, NSCLC remains the leading cause of death
related to cancer worldwide [10]. Until 2009, platinum-based doublets have been standard
therapy for the majority of advanced NSCLC based upon moderate improvement in survival
and quality of life [11-14]. However, overall survival (OS) has reached a plateau even with the
enhancement of these regimens and development of the second line chemotherapy in NSCLC
[12, 15, 16]. Therefore, NSCLC is a pervasive clinical problem for which additional treatment
strategies are urgently needed.

1.1.2 Epidermal Growth Factor Receptor (EGFR) Inhibitors in Lung Cancer

EGFR is a member of the ErbB family of receptor tyrosine kinases. It is frequently
overexpressed and negatively correlated with prognosis in many types of human malignancy,
including NSCLC [17, 18]. EGFR is a 170-kDa plasma membrane glycoprotein composed of
an extracellular ligand-binding domain, a transmembrane region, and an intracellular tyrosine
kinase domain with a regulatory COOH-terminal segment [19]. Binding of ligand to EGFR
induces not only homo-dimerization with EGFR but also hetero-dimerization with the other
members of the ErbB family of receptor tyrosine kinases such as Her2 (ErbB2), Her3 (ErbB3),
and Her4 (ErbB4) [20]. The receptor dimerization results in consequent conformational
changes, following activation of the receptor kinase and auto-phosphorylation of specific
tyrosine residues within the COOH-terminal region of the protein [19, 21, 22]. These events
trigger intracellular signaling pathways such as those mediated by the protein kinases Akt or
extracellular-signal regulated kinase (Erk), both of which play fundamental roles in the control
of numerous cellular processes [23-26]. In response to ligand binding, the ligand-EGFR
complex is rapidly internalized, allowing EGFR to interact with various signaling proteins such
as Grb2 or PI3K, and reach full and sustained activation of Akt or Erk signaling [27-29].
Thereafter, EGFR is either recycled back to the cell surface or proteolytically degraded (Fig.
1). Recognition of the role of EGFR in oncogenesis has led to the development of EGFR-
targeted therapies including small-molecule TKls such as gefitinib and erlotinib. Both of these
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molecules compete with adenosine triphosphate (ATP) at the intracellular tyrosine kinase
domain [30, 31].

11.3 EGFR: A Driver Mutation in NSCLC

The epidermal growth factor receptor tyrosine kinase inhibitors (EGFR-TKIs) have been
applied to the treatment of NSCLC [32-35] following the discovery of the biological significance
of EGFR in this cancer [17, 18]. In 2004, 3 groups reported that NSCLC patients with EGFR
mutation experience a dramatic response to gefitinib or erlotinib [36-38]. Both deletions in exon
19 and a point mutation that substitutes an arginine for a leucine at codon 858 (L858R) in exon
21 are known to be the most common EGFR mutations [39-41]. Study participants with exon
19 deletion had longer survival than those with L858R point mutation [46, 47]. The presence of
EGFR mutation activates the receptor tyrosine kinase by disrupting autoinhibitory interactions
[30] and induces higher phosphorylation of EGFR compared with wild-type EGFR [36, 42]. In
addition, NSCLC cells with EGFR mutation constitutively activate both EGFR and downstream
signaling because of ligand-independent dimerization of the receptor [43-45]. EGFR mutation
allows gefitinib to bind more tightly to EGFR compared with the wild-type EGFR [30, 42].
These results indicate that cells with specific EGFR mutations depend upon EGFR signaling
for growth and differentiation and have particular sensitivity to EGFR-TKIs such as gefitinib.

Several recent phase Il trials, WJTOG3405 [46], NEJOO2 [47], or subset analysis of IPASS
[48, 49] demonstrated that single agent gefitinib provided superior response rates and
progression-free survival (PFS) to platinum-based doublets by selecting for participants
harboring EGFR mutation. Subset analysis of IPASS trial further revealed that EGFR mutation,
and not copy number, is the best predictor of gefitinib response [48, 49]. Despite promising
initial response rates, the duration of response to EGFR-TKI is almost inevitably limited by the
emergence of acquired drug resistance.

1.1.4 T790M Gate-keeper EGFR Mutation and Irreversible EGFR-TKI in NSCLC

Although NSCLC patients with EGFR mutation show an initial dramatic response to EGFR-
TKls such as gefitinib or erlotinib, almost all acquire resistance to these drugs within one to
two years. Specifically, a secondary point mutation in exon 20 of EGFR that substitutes
methionine for threonine at amino acid position 790 (T790M) was identified in the NSCLC
patients who developed acquired resistance to gefitinib or erlotinib [50, 51]. About 50% of
NSCLC patients with acquired resistance to EGFR-TKIs have T790M secondary mutation [52,
53]. T790M is located in the ATP-binding cleft of the EGFR structure and is thought to block
EGFR-TKI binding due to alteration of the topology causing steric hindrance [31, 50, 51, 54,
55]. Furthermore, the presence of T790M confers a growth advantage to the cells both in vitro
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and in vivo [56], suggesting that T790M itself has oncogenic effects by enhanced kinase
activity [42]. Affinity of ATP-binding cleft may be increased by the presence of T790M [57].
This may partially explain how irreversible EGFR-TKIs such as CL387,785 [58, 59],
PF00299804 [60, 61], afatinib (BIBW 2992) [62], or HKI-272 [63] overcome the resistance
induced by T790M (Fig. 2a). However, irreversible EGFR-TKIs have only limited ability to
overcome acquired resistance, [59, 60, 64] and may actually induce their own resistance in
T790M mutated cancer cell lines [65-69]. In line with these preclinical results, afatinib (BIBW
2992) did not show prolonged OS in patients with advanced NSCLC, whose disease
progressed after receiving chemotherapy and an EGFR-TKI (LUX-Lung 1 Phase IIb/lll trial)
[70]. These results suggested that single-agent irreversible EGFR-TKI is not enough to reverse
acquired resistance completely. However, other agents combined with irreversible EGFR-TKIs
may hold promise in overcoming T790M and other acquired resistance mutations [64, 71, 72].
The identification of alternative therapy to single agent EGFR-TKI or strategies capable of
overcoming acquired resistance to EGFR-TKI is thus urgently needed.

1.1.5 Mechanisms of EGFR-TKI Resistance in NSCLC

MET gene amplification has recently been identified as a novel mechanism of gefitinib
resistance and is detected in 22% of tumor samples from NSCLC patients with EGFR
mutations with acquired gefitinib resistance [73]. Both MET and EGFR signaling activate PI3K
via ErbB3 (Her3) in gefitinib-resistant HCC827GR cells with MET amplification. This cell line
was generated by enforced gefinitib exposure of HCC827 cells harboring an exon 19 deletion.
In this situation, the combination of gefitinib and MET inhibitor PHA665752 is required to shut
down survival signaling in these cells (Fig. 2b) [73]. Although there are few studies describing
alternative therapies to overcome EGFR-TKIs resistance induced by MET amplification, the
combination of inhibitors that block the downstream molecules of both EGFR and MET, such
as the PI3K inhibitor combined with the MEK inhibitor, could be one strategy (Fig. 2b) [74].
Additional mechanisms of acquired EGFR-TKIs resistance include alteration of insulin-like
growth factor 1 receptor (IGF1R) signaling [75-77], the loss of PTEN [78, 79], or hepatocyte
growth factor (HGF) overexpression [80]. Recently, epithelial to mesenchymal transition (EMT)
has been identified as a primary or acquired resistant mechanism to EGFR-TKI. However, the
strategy to overcome EMT-related EGFR-TKI resistance remains unclear [81-85].

1.1.6 Significance of the Src-TKI Dasatinib in NSCLC

The proto-oncogene SRC is involved in the initiation of carcinogenesis and proliferation of
NSCLC, since its product mediates signaling between either integrins or receptor tyrosine
kinases and their downstream effectors (Fig. 3) [86]. SRC is both an upstream activator and
downstream mediator of EGFR, and Src phosphorylation is detected in 33% of NSCLC tumors
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[87]. The Src-TKI dasatinib is effective in EGFR mutant NSCLC cells similar to EGFR-TKIs,
based on the results showing that Src is activated more in EGFR mutant cells than EGFR wild-
type cells [88]. In line with these results, Src-TKI PP1 combined with EGFR-TKI gefitinib shows
increased levels of apoptosis in EGFR mutant NSCLC cells [87]. Our chemical and
phosphoproteomic characterization identified nearly 40 different kinase targets of dasatinib
and showed that SRC, FYN, and EGFR are relevant targets for dasatinib action in NSCLC
[89]. A single-arm phase Il trial of participants with relapsed refractory EGFR mutant or
unselected NSCLC demonstrated that the overall disease control rate of single-agent dasatinib
was 43%, including partial response (PR) in one patient and prolonged stable disease (SD) in
four others [90]. Our recent phase I/ll study showed that the combination of dasatinib and
EGFR-TKI erlotinib is tolerable with 63% of disease control rate including two PR and one
bone response in advanced NSCLC [91]. These results suggest the potential clinical activity of
dasatinib in NSCLC treatment.

Table 1: Drugs that may overcome EGFR resistance. Adapted from [92]

Drug Manufacturer Mechanism of action | Recommended Phase
single-agent dose

Afatinib Boehringer Irreversible TKI 40 mg daily 3
Ingelheim

PF299 Pfizer Irreversible TKI 45 mg daily 3

HKI1292 Pfizer Irreversible TKI 240 mg daily 2

ARQ197 ArQule/Daiichi Non-competitive c- 360 mg bid. 3
Sankyo Met inhibitor

Met/Mab Roche/Genentech | Met antibody 15 mg/kg q.3.w 3

bid.=twice daily administration; q.3.w.=every three weeks;

1.1.7 SRC Signaling in Non-Small Cell Lung Cancer

Members of the Src family of protein tyrosine kinases (SRC) can link signaling initiated by
growth factor, integrin, and cytokine receptors on the surface of cells to their downstream
effector signaling cascades (Fig. 1, next page) [93]. Upon activation by receptor tyrosine
kinases through SH2 binding, SRC is auto-phosphorylated at tyrosine 419. SRC cooperates
with multiple receptor tyrosine kinases to modulate signaling [94]. As one example relevant for
lung cancer, c-Src cooperates with the epidermal growth factor receptor (EGFR) and Src-
kinase activity is required for transformation by EGFR.
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SRC signaling can result in activation of downstream signaling pathways that control cellular
proliferation, survival, invasion and metastasis, and angiogenesis (Figure 1). SRC signaling
can allow for enhanced cellular proliferation by upregulating genes important in cell cycle
progression such as Myc, p21"VA""“"! “cyclin D, and p27"*!, and cdc2 [95, 96]. SRC protect
cells against apoptosis induced by loss of cell adhesion and PI3K/Akt and Stat3 are key
downstream survival cascades regulated by SRC. SRC promotes tumor cell invasion and
metastasis by affecting cell adhesion, invasion, and maotility [97]. C-Src can regulate both focal
adhesions and adherens junctions necessary for invasion of tumor cells by activation of
downstream focal adhesion kinase (FAK), p130“®, and paxillin [97]. Vascular endothelial
growth factor (VEGF) and hypoxia inducible factor 1-alpha (HIF1-a) are downstream targets
for c-Src, and small molecule inhibitors of SRC can negatively regulate VEGF and inhibit
angiogenesis [98-102].

Elevated SRC activity is found in human tumors, including lung cancer, resulting from diverse
mechanisms including tyrosine phosphatase-mediated dephosphorylation of Tyr 527,
increased SRC protein levels, increased upstream receptor tyrosine kinase activity, or loss of
negative regulatory proteins [97, 103, 104]. Small molecule inhibitors of SRC have been
shown to have antitumor properties through negatively regulating cell proliferation, survival,
angiogenesis, and invasion [105-107]. A number of small molecule oral SRC tyrosine kinase
inhibitors have entered early-phase clinical trials. One such SRC tyrosine kinase inhibitor,
dasatinib (BMS-354825), is a novel bioavailable tyrosine kinase inhibitor that has recently
completed phase | clinical trials in patients with solid tumors. Dasatinib has been shown to
exert antitumor effects in lung cancer cells, and preclinical data suggest that dasatinib can
inhibit tumor growth and induce tumor cell death in a subset of non-small cell lung cancer cell
lines dependent on EGFR for growth and survival [88, 107].

Based on the importance of EGFR signaling in lung cancer, the known cooperation between
EGFR and SRC proteins, and evidence of elevated SRC activity in human lung cancers, we
propose a phase | trial of combined afatinib and dasatinib in patients with advanced non-small
cell lung cancer.
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Figure 2. EGFR-mutant NSCLC in vitro results from Haura lab

1.2 Combination of Afatinib with Dasatinib

Given the limited activity of irreversible EGFR-TKI [59, 60, 64-70], the identification of new
targets to overcome EGFR-TKI resistance in NSCLC is urgently needed. We have previously
shown that the Src inhibitor dasatinib effectively inhibits cell growth in the gefitinib-resistant
HCCB827GR cells with MET amplification based on the results showing that Src acts
downstream of both EGFR and MET in these cells [108]. Another report demonstrated that
combination therapy including dasatinib has activity in Lkb-1 deficient NSCLC mice model with
EMT phenotype, suggesting that Src is a possible target against EGFR-TKI resistance caused
by EMT [109]. To investigate how signal transduction is altered in NSCLC cells with T790M,
we generated PCIGR cells with T790M by long-term gefitinib exposure of PC9 cells with exon
19 deletion. Global phospho-proteomics approach revealed that the activation of Src family
kinases were persistent even with erlotinib treatment in PCO9GR cells, suggesting that Src
family kinases compensate EGFR inhibition in NSCLC cells with T790M. Western blot assays
demonstrated that the irreversible EGFR-TKI afatinib did not alter the activation of Src family
kinases in PCO9GR and H1975 NSCLC cells with T790M. The Src inhibitor dasatinib combined
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with afatinib abolished this Src phosphorylation along with complete suppression of phospho-
Akt and Erk.

In addition, significant PARP cleavage was observed in these cells, suggesting apoptotic cell
death. Consistent with the effects on cell signaling and apoptosis, dasatinib enhances anti-
tumor activity of afatinib in both GLO cell proliferation assay and caspase-3 apoptosis assay in
PC9GR and H1975 cells. The combination of afatinib and dasatinib showed significant in vivo
tumor regression in PC9GR xenograft studies. Furthermore, we also demonstrated that this
combination improved IC50 dose even in HCC827ER and H820 cells with MET amplification
as well as in H4006ER cells with EMT phenotype. Although single-agent dasatinib has no
activity in patients with EGFR-mutant NSCLC with acquired resistance to EGFR-TKI [110], our
preliminary results suggest a role for Src in maintaining downstream signaling despite
irreversible EGFR inhibitors and support further studies of irreversible EGFR combined with
dasatinib in NSCLC patients who acquired resistance to EGFR-TKI.

1.3 Cancer Radiomics

Adapted from Gillies and Gatenby UO1 CA 143062 Progress Report 2011.

The enormous progress in understanding the molecular causes and pathophysiology of cancer
has not generally translated into improved outcomes. One widely advocated strategy for
improving cancer therapy is development of personalized cancer medicine in which treatment
is tailored for individual patients. As cancers are dynamical systems, this will require
measurement tools with the ability to repeatedly measure key parameters accurately over
time.

1.3.1 Scope of Imaging Problem

Clinical imaging has the key characteristics necessary for development of personalized cancer
therapy, but many questions remain: How much useful data can be obtained from clinical
images? Can image feature data be used to better prognose outcome regardless of therapy or
predict response to specific therapies? Are there key imaging parameters that can serve as
early biomarkers for tumor response or non-response to chemo- or radio-therapies? If
radiology is to play an integral role in personalized cancer therapy, it will require acquisition of
images with the highest possible quality (lowest inter-test variance), and extensive analysis
that will bridge imaging features to quantitative molecular properties of tumors and eventually,
outcome. Historically, clinical imaging approaches have tended to be descriptive and
qualitative, characterizing tumors as, e.g. “enhancing, irregular borders, central necrosis” etc.
These features have to be made more quantitative to match them to more quantitative
measures of tumor biology, such as gene expression patterns. Currently, the only two
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commonly used quantitative measures in tumor radiology are tumor size (RECIST or
bidimensional measures) and standard uptake value (SUV) in FDG-PET scanning. Thus,
Gillies Lab propose a detailed examination of additional quantitative features that are
extractable from CT scan images from the patients in this trial, with the hypothesis that these
additional features will allow quantitative predicting or monitoring of response. Critical to the
success of this approach is that it will generally use standard of care scans, thus will not
require scheduling of additional patient visits or incur additional costs beyond analysis. The
ultimate goal will be analysis of these features to determine which combinations can be used
to predict clinical outcomes in conjunction with, or in lieu of, the additional molecular

biomarkers planned for this study.
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A critical component of this approach is the application of methods to efficiently extract
quantifiable information from radiologic images, i.e. “radiomics.” Insofar as possible these
methods should be semi-automated wherein the radiologist identifies the lesion and computer
software proceeds to segment, render and generate a report of quantitative features. From
these reports, Gillies Lab can ask the following questions: Which features are informative (e.g.
have a wide range and be measureable in all samples)? What is the variance from one
measurement to another and what are the critical sources of that variance? Are the features
with largest dynamic range related to outcomes?

1.3.2 Radiomics: A Rationale Solution

The central hypothesis of cancer “radiomics” is that tumor imaging features reflect underlying
gene expression patterns and tumor pathophysiology. This is supported by common sense as
well as empirical observation. In the simplest cases, changes in expression of specific genes
can affect specific imageable parameters, such as vascular-endothelial growth factor (VEGF)
effects on perfusion or survival gene effects on tumor density, both of which are measurable
by MRI. Furthermore, the idea that imaging features reflect underlying differences in gene
expression is the basis for image-guided biopsy, which has clearly shown that tumors exhibit
distinct regional variations in gene expression that are correlated with image features, such as
perfusion. Image features also underlie the tremendous power of computer aided diagnosis
(CAD) systems, such as those pioneered by Giger and colleagues. The use of image features
has been elevated to a new level through the work of Kuo and colleagues, who have
compared extractable features from MRI or CT to predict global gene expression patterns in
glioblastoma multiforme (GBM) and HCC). In GBM, there are clear correlations between
histopathology grade and MR imaging features. However, the diversity of MR phenotypes is
greater than that of histology, e.g. tumors of similar histopathology can exhibit distinctly
different MR imaging patterns.

In Hepatocellular cancer , Kuo quantified 138 features from contrast-enhanced CT images in a
training set from 28 patients. These features were individually filtered according to their
frequency in the datasets, interobserver agreement, and independence from other features,
resulting in a subset of 32 highly informative features. A modified neural net was then used to
identify 116 gene “modules” that contained sets of genes (out of 6732 total) whose variation
was coherent. The algorithm then identified combinations of imaging features that were highly
correlated with each gene module. This training set was then tested using a permutation of the
original data and a completely independent data set. Only 28 of the imaging features were
needed to explain all 116 gene modules, and 9 features could explain half of them. For each
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gene module, only 3-4 imaging features were needed. Thus, CT feature data can be used to
predict global gene expression.

Since beginning of 2010, with support from the NCI Quantitative Imaging Network (QIN),
Gillies group has been performing Radiomic analyses of NSCLC. In these studies, Gillies Lab
have employed a commercial platform supplied by Definiens™ to segment, render and report.
Gillies Lab have modified the software so that the segmentation is operator-independent, and
these have been compared to lesions that have been manually segmented by radiologists and
radiation oncologists in two different studies. With segmented images, Gillies Lab have
generated a feature set to contain up to 233 quantified 2-D and 3-D features, including shape,
texture, attenuation and size features. A test-retest study has shown that a large number
(>160) of these features have high reproducibility with a broad natural range. A subset of these
have been used to develop classifiers in NSCLC to identify broncho-alviolar carcinoma from
squamous and adenocarcinomas. Studies are currently ongoing to determine if these features
can be quantitatively related to gene expression or outcomes. To this end, Gillies Lab have
extracted image features from 460 patient scans along with gene expression arrays. These are
currently being combined into a database for informatic and statistic analyses.

NSCLC in the US has one of the highest mortality rates and patients are routinely imaged with
CT scans for staging and monitoring, respectively. Thus, any advance in the ability to predict
response and individualize treatment will have great impact. In the present study, we propose
to extend this radiomic analysis application in a prospective way to NSCLC patients being
treated with tyrosine kinase inhibitors. These features will be compared to PFS outcome in the
experimental arm of the study independently and combined.

Our goal is to provide accurate results with minimal subjective medical interaction. A crucial
component is to have the appropriate features to accurately and quantitatively measure
lesions.

Thus, the segmentation and report generation will follow much the same protocol as the
current NSCLC trial. However there are two major deviations in the current study that are
important to the development of the Radiomic approach. First, the current study will be
performed in a multicenter setting. Thus the image capture must be standardized. Second, the
current study will invite comparison between pre- and post-therapy CT scans to identify
quantitative and objective predictors of response that may be more sensitive than the standard
RECIST 1.1 measures. Such “change metrics” add an additional yet tractable element of
complexity that may be rich in information.
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2 DASATINIB DRUG PROFILE

Dasatinib (SPRYCEL®) is a potent, broad-spectrum ATP-competitive inhibitor of 5 critical
oncogenic tyrosine kinase/kinase families: BCR-ABL, SRC, c-KIT, PDGF receptor B
(PDGFRB), and ephrin (EPH) receptor kinases, each of which has been linked to multiple
forms of human malignancies”.

Drug discovery and nonclinical pharmacology studies showed that dasatinib?:

¢ Kills BCR-ABL dependent leukemic cell lines, including a number that are resistant to
imatinib due to kinase domain mutations or overexpression of SRC family kinases and is
effective against all imatinib-resistant kinase domain mutations tested to date, except
T315I.

¢ Inhibited proliferation of cancer cell lines that express activated SRC or c-KIT.

e Potently inhibits VEGF-stimulated proliferation and migration in HUVECs.

e Has potent bone anti-resorptive activity.

21 Activity in Experimental Models

211 In Vitro Molecular Studies

Dasatinib potently inhibits SRC kinases, BCR-ABL, c-KIT, PDGFR[, and EPHA and was less
potent against 16 other unrelated protein tyrosine kinases (PTKs) and serine/threonine
kinases. Imatinib is less potent against several key enzymes: for example, dasatinib was 260-,
8-, 60-, and >1000-fold more potent than imatinib versus BCR-ABL, c-KIT, PDGFRf, and SRC
kinases, respectively.

In vitro, dasatinib was able to overcome imatinib resistance resulting from BCR-ABL kinase
domain mutations, activation of alternate signaling pathways involving the SRC family kinases
(LYN, HCK), and multi-drug resistance gene overexpression.

Dasatinib inhibits the BCR-ABL kinase with an in vitro IC5sy of 3 nM, a potency 260-fold greater
than that of imatinib mesylate (ICso = 790 nM). In cellular assays, dasatinib killed or inhibited
the proliferation of all BCR-ABL dependent leukemic cell lines tested to date. Dasatinib also
demonstrated undiminished anti-tumor activity against several preclinically and clinically
derived models of imatinib mesylate resistance. Evidence that SRC family kinase over-
expression may play a role in clinical resistance to imatinib mesylate was demonstrated in
three CML cell lines established from patients who failed imatinib mesylate therapy. These
cells remained highly sensitive to the cell-killing effects of dasatinib.
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These results demonstrate that dasatinib is effective in reducing the proliferation or survival of
both imatinib mesylate-sensitive and resistant cells, and its inhibitory activity is not solely
dependent on BCR-ABL.

21.2 Lung Cancer Cell Studies

Two reports have presented preclinical data suggesting antitumor properties of dasatinib in
human lung cancer cells [88, 107]. Dasatinib is able to induce cell cycle arrest, induce
apoptosis, and inhibit tumor cell invasion in lung cancer cell lines. Cell fate (death versus
growth arrest) in lung cancer cells exposed to dasatinib is dependent on EGFR status. In cells
with EGFR mutation that are dependent on EGFR for survival, dasatinib reduces cell viability
through the induction of apoptosis while having minimal apoptotic effect on cell lines with wild-
type EGFR. The induction of apoptosis in these EGFR mutant cell lines corresponds to down-
regulation of Akt and Stat3 survival proteins. In cell lines with wild-type EGFR or resistant
EGFR mutation that are not sensitive to EGFR inhibition, dasatinib induces a G1 cell cycle
arrest with associated changes in cyclin D and p27 proteins as well as inhibits activated FAK
and prevents tumor cell invasion. These results demonstrate that dasatinib could be effective
therapy for patients with lung cancers through disruption of cell growth, survival, and tumor
invasion. Furthermore, these results suggest EGFR status is important in deciding cell fate in
response to dasatinib.

21.3 In Vivo Studies

The activity of dasatinib against CML cells in vitro was reproduced in vivo against several
human CML xenograft models grown subcutaneously in SCID mice. Against the K562/imatinib
mesylate/R CML model, dasatinib was curative in 100% of the treated animals. In contrast, at
its optimal dose and schedule, imatinib mesylate was inactive. In lung cancer mouse xenograft
models, the combination of dasatinb with BIBW2992 was synergistic in inducing tumor volume
reduction (Figure 3).
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Fig. 3. NSCLC mice model: Synergistic activity
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Figure 3. Haura lab mutated NSCLC mouse model: synergistic activity

21.4 Preclinical Toxicology

Single or repeated oral administration of dasatinib principally affected the gastrointestinal (Gl)
tract, including the liver and the hematopoietic and lymphoid systems in rats and monkeys.
Other prominent effects after single oral administration of dasatinib included renal and cardiac
toxicity in rats at lethal doses and cutaneous hemorrhage in monkeys. Dasatinib can also
affect the immune system and bone turnover.

Dasatinib in vitro activity in the HERG/IKr and Purkinje-fiber assays indicated a moderate
liability for prolongation of cardiac ventricular repolarization (QT interval) in the clinic. However,
there were no dasatinib-related changes observed in electrocardiograms, nervous system
function, respirations and heart rate, blood pressure, or arterial oxygen saturation in single-
dose, 10-day, or 1-month oral toxicity studies in monkeys.

Dasatinib was found to exhibit a profile of broad-spectrum platelet inhibition best typified by
anti-platelet agents such as the GPIIb/llla antagonists, integrelin and abciximab.

Finally, modulation of SRC kinase activity could also affect osteoclast morphology and function
and bone remodeling. This effect could potentially result in an increase in bone mineral density
and a phenotype analogous to osteopetrosis.
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2.2 Clinical Pharmacokinetics

The pharmacokinetics of dasatinib has been evaluated in 229 healthy subjects and in 137
patients with leukemia.

221 Absorption

Maximum plasma concentrations (Cmax) of dasatinib are observed between 0.5 and 6 hours
(Tmax) following oral administration. Dasatinib exhibits dose proportional increases in AUC and
linear elimination characteristics over the dose range of 15 mg to 240 mg/day. The overall
mean terminal half-life of dasatinib is 3-5 hours.

Data from a study of 54 healthy subjects administered a single, 100-mg dose of dasatinib 30
minutes following consumption of a high-fat meal resulted in a 14% increase in the mean AUC
of dasatinib. The observed food effects were not clinically relevant.

2.2.2 Distribution

In patients, dasatinib has an apparent volume of distribution of 2505 L, suggesting that the
drug is extensively distributed in the extravascular space. Binding of dasatinib and its active
metabolite to human plasma proteins in vitro was approximately 96% and 93%, respectively,
with no concentration dependence over the range of 100-500 ng/mL.

2.2.3 Metabolism

Dasatinib is extensively metabolized in humans, primarily by the cytochrome P450 enzyme
3A4. CYP3A4 was the primary enzyme responsible for the formation of the active metabolite.
Flavin-containing monooxygenase 3 (FMO-3) and uridine diphosphate-
glucuronosyltransferase (UGT) enzymes are also involved in the formation of dasatinib
metabolites. In human liver microsomes, dasatinib was a weak time-dependent inhibitor of
CYP3A4.

The exposure of the active metabolite, which is equipotent to dasatinib, represents
approximately 5% of the dasatinib AUC. This indicates that the active metabolite of dasatinib
is unlikely to play a major role in the observed pharmacology of the drug. Dasatinib also had
several other inactive oxidative metabolites.
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224 Elimination

Elimination is primarily via the feces. Following a single oral dose of ["*C]-labeled dasatinib,
approximately 4% and 85% of the administered radioactivity was recovered in the urine and
feces, respectively, within 10 days. Unchanged dasatinib accounted for 0.1% and 19% of the
administered dose in urine and feces, respectively, with the remainder of the dose being
metabolites.

225 Clinical Experience with Dasatinib in CML and Ph+ ALL

Four single-arm multicenter studies were conducted to determine the efficacy and safety of
dasatinib in patients with CML or Philadelphia chromosome-positive acute lymphoblastic
leukemia (Ph+ ALL) resistant to or intolerant of treatment with imatinib. Resistance to imatinib
included failure to achieve a complete hematologic response (within 3—6 months) or major
cytogenetic response (by month 12) or progression of disease after a previous cytogenetic or
hematologic response. Imatinib intolerance included inability to tolerate 400 mg or more of
imatinib per day or discontinuation of imatinib because of toxicity. The studies are ongoing.
The results are based on a minimum of 6 months follow-up after the start of dasatinib therapy.
Most patients had long disease histories with extensive prior treatment, including imatinib,
cytotoxic chemotherapy, interferon, and stem cell transplant. The maximum imatinib dose had
been 400-600 mg/day in about one-half of the patients and >600 mg/day in the other half.

All patients were treated with dasatinibo 70 mg BID on a continuous basis. The median
durations of treatment were between 2.8 - 5.6 months.

The primary efficacy endpoint in chronic phase CML was major cytogenetic response (MCyR),
defined as elimination (complete cytogenetic response, CCyR) or substantial diminution (by at
least 65%, partial cytogenetic response) of Ph+ hematopoietic cells. The primary endpoint in
accelerated phase, myeloid blast phase, and lymphoid blast phase CML, and Ph+ ALL was
major hematologic response (MaHR), defined as either a complete hematologic response or
no evidence of leukemia as defined in Table 2.

Most cytogenetic responses occurred after 12 weeks of treatment, when the first cytogenetic
analyses were performed. Hematologic and cytogenetic responses were stable during the 6-
month follow-up of patients with chronic phase, accelerated phase, and myeloid blast phase
CML. The median durations of major hematologic response were 3.7 months in lymphoid blast
CML and 4.8 months in Ph+ ALL.

There were no age- or gender-related response differences.
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23 Safety of Dasatinib in Clinical Studies
2.31 Safety in Hematologic Malignancy

The data presented in Table 2 reflect exposure to dasatinib in 2182 patients with leukemia in
clinical studies (starting dosage 100 mg once daily, 140 mg once daily, 50 mg twice daily, or
70 mg twice daily). The median duration of therapy was 11 months (range 0.03-26 months).

The majority of dasatinib-treated patients (1,864 [85%]) experienced at least 1 drug-related
adverse reactions at some time. Drug was discontinued for adverse reactions in 14%
(296/2182) of subjects. Drug related AEs leading to discontinuation in any 1 category occurred
in < 1% of the subjects with the exception of pleural effusion (85/2182; 4%). In subjects with
chronic phase CML, drug-related pleural effusion accounted for discontinuation in 52 of the
1150 subjects. Only 1 subject in the 100 mg QD group had discontinuation due to drug-related
pleural effusion compared with 35 subjects in the 70 mg BID group. In subjects with advanced
phase CML or Ph+ ALL, drug-related pleural effusion accounted for discontinuation in 33 of the
1032 subjects. Six subjects in the 140 mg QD group had discontinuation due to drug-related
pleural effusion compared with 27 subjects in the 70 mg BID group.

Overall, 59% (1287/2182) of subjects across all disease phases reported SAEs (any grade).
Drug-related SAEs were reported in 53% (681/2182) of subjects. In subjects with chronic
phase CML, notable common drug-related AEs included dyspnea, pleural effusion, congestive
heart failure, febrile neutropenia, and thrombocytopenia. In most cases, a lower proportion of
subjects in the 100 mg QD group reported drug-related SAEs than subjects in the 70 mg BID
or other dose groups. In subjects with advanced phase CML or Ph+ ALL, notable common
drug-related AEs included dyspnea, pleural effusion, diarrhea, and hematological toxicities. In
most cases, there was little difference in these SAEs between the 140 mg QD and 70 mg BID
groups. Rates of severe drug-related pleural effusion were lower in the 140 mg QD group (3%)
vs. the 70 mg BID (6%).

The most frequently reported AEs are presented in Table 2.

Table 2: Very Common and Common AEs Reported in Subjects in Clinical Studies

All Subjects (N=2182)
Percent (%) of Subjects
All Grades Grades 3/4

Nervous system disorders

Very common: headache 2 !
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Table 2: Very Common and Common AEs Reported in Subjects in Clinical Studies

All Subjects (N=2182)
Percent (%) of Subjects

All Grades Grades 3/4
Common: neuropathy (including peripheral neuropathy) 7 <1
Dizziness 5 <1
dysgeusia 2 0
Somnolence 2 <1
Respiratory, thoracic and mediastinal disorders 27 7
Very common: pleural effusion
Dyspnea 24 5
Cough 10 <1
Common: pulmonary edema 2 <1
lung infiltration 2 <1
pneumonitis 2 <1
pulmonary hypertension 1 <1
Gastrointestina! disorders 33 4
Very common: diarrhea
Nausea 23 1
Vomiting 13 1
abdominal pain 11 <1
Common: gastrointestinal bleeding 8 4
mucosal inflammation (including mucositis/stomatitis) 7 <1
Dyspepsia 6 0
abdominal distension 5 0
Constipation 5 <1
gastritis 2 <1
colitis (including neutropenic colitis), 2 <1
oral soft tissue disorder 2 0
Skin and subcutaneous tissue disorders
Very common: skin rasha 23 <1
Common: pruritus 7 <1
acne 5 <1
alopecia 5 0
dry skin 3 0
Hyperhidrosis 2 0
urticaria 1 <1
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Table 2: Very Common and Common AEs Reported in Subjects in Clinical Studies

All Subjects (N=2182)
Percent (%) of Subjects

All Grades Grades 3/4
dermatitis (including eczema) 1 0
Musculoskeletal and connective tissue disorders 15 1
Very common: musculoskeletal pain
Common: arthralgia 9 <1
Myalgia 8 <1
muscle inflammation 3 <1
muscular weakness 1 <1
musculoskeletal stiffness 1 0
Metabolism and nutrition disorders 9 <1
Common: anorexia
appetite disturbances 2 <1
Hyperuricemia 1 <1
Infections and infestations
Very Common: infection (including bacterial, viral, fungal, 11 3
nonspecific)
Common: pneumonia (including bacterial, viral, fungal) 5 3
upper respiratory tract infection/inflammation 5 <1
herpes viral infection 1 <1
enterocolitis infection 1 <1
sepsis (including fatal outcome) 1 <1
Cardiac Disorders 5 1
Common: pericardial effusion
arrhythmia (including tachycardia) 3 <1
congestive heart failure/cardiac dysfunction 3 2
palpitations 2 0
Vascular disorders
16 2

Very common: hemorrhage
Common: flushing 4 0
hypertension 2 <1
Blood and lymphatic system disorders

. . 5 5
Common: febrile neutropenia,
pancytopenia 1 <1
General disorders and administration site conditions 23 >
Very common: fatigue
superficial edema 22 1
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Table 2: Very Common and Common AEs Reported in Subjects in Clinical Studies

All Subjects (N=2182)
Percent (%) of Subjects

All Grades Grades 3/4

pyrexia 14 1
Common: asthenia 9 <1
pain 8 <1
chest pain 6 <1
generalized edema 4 <1
chills 3 <1
Psychiatric disorders

. . 2 0
Common: insomnia
depression 2 <1
Eye disorders
Common: visual disorder (including visual disturbance, vision 2 <1
blurred, and visual acuity reduced)
dry eye 1 <1
Ear and labyrinth disorders

L 1 0
Common: tinnitus
Investigations 5 <1
Common: weight increased
weight decreased 5 <1
Injury, poisoning, and procedural complications 5 :

<

Common: contusion

Source: SPRYCEL® (dasatinib) BMS-354825, Bristol-Myers Squibb Investigator Brochure, Version 8§, 20083

a. Includes drug eruption, erythema, exfoliative rash, fungal rash, maculo-papular rash, pustular rash, vesicular rash,
skin exfoliation, and urticaria vesiculosa.

b. Includes ventricular dysfunction, cardiac failure chronic, cardiac failure congestive, cardiomyopathy, congestive
cardiomyopathy, diastolic dysfunction, ejection fraction decreased, and ventricular failure.

c. Excludes gastrointestinal bleeding and CNS bleeding; These adverse drug reactions are reported under the
gastrointestinal disorders system organ class and the nervous system disorders system organ class, respectively.

d. Includes auricular swelling, eye edema, face edema, gravitational edema, orbital edema, periorbital edema, scrotal
edema, and tongue edema.

2.3.2 Experience in Phase 2 Breast Cancer Studies
Drug-related AEs in > 25% of the subjects in the completed Phase 2 studies in breast cancer

are given in Table 3. An additional Phase Il trial in breast cancer has recently been reported
[111] with similar toxicity profile.
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Table 3: Drug-Related Adverse Events in > 25% Subjects for Phase 2 Breast
Cancer Studies CA180059 and CA180088

Preferred Term CA180059, n (%) CA180088, n (%)
70 mg BID 70 mg BID 70 mg BID 100 mg BID

(N=21) (N=21) (N=44) (N=23)
Nausea 14 (67) 10 (44) 15 (34) 8 (35)
Fatigue 14 (67) 10 (44) 15 (34) 3(13)
Diarrhea 7 (33) 12 (52) 23 (52) 10 (44)
Rash 5(24) 11 (48) 10 (23) 9(39)
Asthenia 0(0) 0(0) 13 (30) 939)
Dyspnea 6(29) 11 (48) 10 (23) 9(39)
Pleural effusion 7 (33) 9(39) 12 (27) 9(39)
Anorexia 3(14) 9(39) 0(0) 0(0)
Headache 4 (19) 8 (35) 15 (34) 9(39)
Cough 5(24) 7 (30) 0(0) 0 (0)
Abdominal pain 2 (10) 7 (30) 13 (30) 5(22)
Vomiting 6 (29) 7 (30) 8 (18) 8 (35)
Flushing 6 (29) 3 (13) 0 (0) 0 (0)
233 Experience in Phase Il Prostate cancer studies

The activity of dasatinib has been demonstrated in two Phase Il trials of castrate-resistant
prostate cancer. In the first Phase I, 47 men were treated with 100 mg or 70 mg twice daily.
Dasatinib was generally well tolerated and treatment-related adverse events were moderate.
Lack of progression was achieved in 43% of patients at week 12. [112] Another trial evaluated
the combination of dasatinib with docetaxel in this population. [113] Finally, a trial performed in
castrate-resistant prostate cancer using dasatinib 100 mg daily dosing was found to be safe
and well-tolerated, with fewer adverse effects compared to the previous twice daily dosing trial.
Moreover, essentially equivalent clinical activity was observed. [114]

Laboratory Abnormalities

Myelosuppression was commonly reported in all patient populations. The frequency of Grade 3
or 4 neutropenia, thrombocytopenia, and anemia was higher in patients with advanced CML or
Ph+ ALL than in chronic phase CML. Myelosuppression was reported in patients with normal
baseline laboratory values as well as in patients with pre-existing laboratory abnormalities
(Table 4).
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In patients who experienced severe myelosuppression, recovery generally occurred following
dose interruption and/or reduction; permanent discontinuation of treatment occurred in 1% of
patients. Grade 3 or 4 elevations of transaminases or bilirubin and Grade 3 or 4 hypocalcemia
and hypophosphatemia were reported in patients with all phases of CML but were reported
with an increased frequency in patients with myeloid or lymphoid blast CML and Ph+ ALL.
Elevations in transaminases or bilirubin were usually managed with dose reduction or
interruption. Patients developing Grade 3 or 4 hypocalcemia during the course of dasatinib
therapy often had recovery with oral calcium supplementation (Table 4).

Table 4: CTC Grades 3/4 Laboratory Abnormalities in CML and Ph+ ALL

Chronic Accelerated Blast Phase Ph+ ALL
(n=488) (n=186) (n=132) (n=105)

Percent (%) of Patients

Hematology Parameters

Neutropenia 49 74 83 81
Thrombocytopenia 48 83 82 83
Anemia 18 70 70 51
Biochemistry Parameters
Hypophosphatemia 11 13 23 21
Hypocalcemia 2 9 20 15
Elevated SGPT (ALT) 1 4 7 11
Elevated SGOT (AST) 1 2 5 8
Elevated Bilirubin <1 1 5 8
Elevated Creatinine 0 2 1 1

CTC grades: neutropenia (Grade 3 20.5-1.0 x 10%L, Grade 4 <0.5 x 10%L); thrombocytopenia (Grade 3 210-50 x
10°%/L, Grade 4 <10 x 109/L); anemia (hemoglobin 265-80 g/L, Grade 4 <65 g/L); elevated creatinine (Grade 3 >3-
6 x upper limit normal range (ULN), Grade 4 >6 x ULN); elevated bilirubin (Grade 3 >3—-10 x ULN, Grade 4 >10 x
ULN); elevated SGOT or SGPT (Grade 3 >5-20 x ULN, Grade 4 >20 x ULN); hypocalcemia (Grade 3 <7.0-6.0
mg/dL, Grade 4 <6.0 mg/dL); hypophosphatemia (Grade 3 <2.0—1.0 mg/dL, Grade 4 <1.0 mg/dL).

24 Anticipated Adverse Events
241 Myelosuppression

Treatment with dasatinib is associated with severe (NCI CTCAE Grade 3 or4)
thrombocytopenia, neutropenia, and anemia. Their occurrence is more frequent in patients
with advanced CML or Ph+ ALL than in chronic phase CML. Complete blood counts should be
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performed weekly for the first 2 months and then monthly thereafter, or as clinically indicated.
Myelosuppression was generally reversible and usually managed by withholding dasatinib
temporarily or dose reduction. In a Phase 3 dose-optimization study in patients with chronic
phase CML, Grade 3 or 4 myelosuppression was reported less frequently in patients treated
with 100 mg once daily than in patients treated with 70 mg twice daily.

24.2 Bleeding Related Events

Severe CNS hemorrhages, including fatalities, occurred in <1% of patients receiving
dasatinib. Severe gastrointestinal hemorrhage occurred in 4% of patients and generally
required treatment interruptions and transfusions. Other cases of severe hemorrhage occurred
in 2% of patients. Most bleeding events were associated with severe thrombocytopenia.
(Incidences in this paragraph reflect drug-related adverse reactions based on investigator’s
attribution.)

Patients were excluded from participation in dasatinib clinical studies if they took medications
that inhibit platelet function or anticoagulants. In some trials, the use of anticoagulants, aspirin,
and non-steroidal anti-inflammatory drugs (NSAIDs) was allowed concurrently with dasatinib if
the platelet count was 50,000 to 75,000. Caution should be exercised if patients are required
to take medications that inhibit platelet function or anticoagulants.

243 Fluid Retention

Dasatinib is associated with fluid retention. In all clinical studies, severe fluid retention was
reported in 10% of patients, including pleural and pericardial effusion reported in 7% and 1% of
patients, respectively. Severe ascites and generalized edema were each reported in <1% of
patients. Severe pulmonary edema was reported in 1% of patients. Patients who develop
symptoms suggestive of pleural effusion such as dyspnea or dry cough should be evaluated
by chest X-ray. Severe pleural effusion may require thoracentesis and oxygen therapy. Fluid
retention events were typically managed by supportive care measures that include diuretics or
short courses of steroids. (Incidences in this paragraph reflect drug-related adverse reactions
based on investigator’s attribution).

In the Phase 3 dose-optimization study in patients with chronic phase CML, fluid retention
events were reported less frequently in patients treated with 100 mg once daily than in patients
treated with 70 mg twice daily.

32



Protocol: Phase I Dasatinib/Afatinib in NSCLC Version 3.0: March 22, 2017

244 QT Prolongation

A comprehensive evaluation of data from Phase 2 studies (N = 865) examined the possible
effect of dasatinib on ECG parameters, particularly the QTc interval. The mean QTc interval
changes from baseline using Fridericia’s method (QTcF) were 4 to 6 msec; the upper 95%
confidence intervals for all mean changes from baseline were < 7 msec. On-study, a total of 5
subjects (<1%) reported a QTcF >500 msec; 1 of these 5 subjects reported a QTcF >500
msec on both Day 1 and Day 8. No events of Torsade de pointes were reported.

Nine of the 1150 subjects with chronic phase CML had QTc prolongation reported as an
adverse event. Of these 9 subjects, 7 were considered related to drug. None of the 9 subjects
who reported QTc prolongation were from the 100 mg QD group compared with 8 subjects
from the 70 mg BID group. Ten of the 1032 subjects with advanced disease had QTc
prolongation reported as an adverse event. Of these 10 subjects, 7 were considered drug-
related. All 10 of the subjects who reported QTc prolongation were from the 70 mg BID group.
Overall, of the 2182 subjects treated with dasatinib, 21 (1%) subjects across the studies
reported a QTcF >500 msec .

2.4.5 Overall Risk/Benefit Assessment

The clinical studies discussed in Section 1.2 indicate that the safety profile for dasatinib in solid
tumor subjects has been similar to that in chronic phase CML subjects with the exception of
severe myelosuppression, which has not been observed in solid tumor subjects and is
considered related to efficacy against the leukemia as noted above, and severe bleeding
which is secondary to thrombocytopenia in most instances.

25 Phase | Experience in Solid Tumors

In a Phase | study (CA180003) conducted by Bristol Myers Squibb (BMS), dasatinib was
administered on a BID schedule to 42 subjects with refractory solid tumor. To date, doses up
to 160 mg BID on a 5-day on/2-day off schedule have been administered. [115]. [116]

No severe clinical toxicity has been encountered. Gastrointestinal symptoms were reported in
most subjects, fatigue was reported in 17 subjects (40%) and rash in 10 subjects (24%).
Edema, lethargy and headache were uncommon, and appear to be dose-related. Grade 3
asymptomatic hypocalcemia was considered dose-limiting in one subject, Grade 2 rash was
considered dose-limiting in two other subjects, and Grade 2 nausea and vomiting (with
dysarthria, lightheadedness and lethargy in a 49 kg subject taking concurrent diazepam) was
considered dose-limiting in one subject.
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In another Phase | study (CA180021), dasatinib was administered on a QD schedule to 24
subjects at doses up to 180 mg. Pleural effusions were observed in three subjects at the 180
mg dose level (one with pneumonia and two with malignant effusion). A dose of 250 mg QD is
currently under consideration. Hypocalcemia, GI symptoms and skin rash have been mild and
infrequent. [117] [118]

To date, the safety profile in solid tumor subjects has been similar to that in CP CML subjects
with the exception of severe myelosuppression, which has not been observed in solid tumor
subjects and is considered related to efficacy against the leukemia as noted above, and
severe bleeding which is secondary to thrombocytopenia in most instances. [119, 120]

2.6 Justification for Once-Daily Dosing

Dasatinib was initially developed and approved for CML at a dose of 70 mg twice daily. Later
post-registration studies have shown equivalent clinical efficacy in CML using once daily
dosing schedules. This daily schedule has received a compendia listing and is generally
favored in both academic and community practice for CML and ALL. This Phase | study will
use once-daily dosing of dasatinib because it is expected to have equivalent clinical efficacy
with fewer high-grade adverse effects., [120] The favorable profile of once daily dosing has
been observed in other Phase Il trials of advanced solid tumors (See Phase Il trials), and
described in the next three sections.

2.6.1.1 Comparison of Schedule Pharmacokinetics:

Dasatinib undergoes extensive metabolism after ingestion, with an elimination
half-life of less than 4 hours [121]. In chronic-phase CML, dasatinib administered
as 140 mg once daily or 70 mg twice daily resulted in similar plasma steady-state
average concentrations, but the plasma steady-state trough concentration (Cn,n)
was lower with 140 mg once daily. Cn, levels correlated with dasatinib adverse
effects [122].

2.6.1.2 Comparison of Schedule Pharmacodynamics:

Although not directly relevant to SRC inhibition in NSCLC, no statistically
significant difference in clinical outcomes using daily dosing vs. twice daily has
been observed in BCR-ABL addicted hematologic disorders. Specifically, in
advanced-phase CML, no statistically significant differences were observed in
major (MHC) or complete cytogenetic response (CCR), major (MaHR) or complete
hematologic response (CHR), overall hematologic response or overall survival. In
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2.6.1.3

Ph+ ALL, major cytogenetic response was more frequent (70%) in the once-daily
group than in the twice-daily group (52%; P = 0.120). The same trends were
observed in other indices (CHR 50% vs. 38%; MaHR 55% vs. 43%, and OHR
66% vs. 52%) [123].

In chronic-phase CML, dasatinib daily had equivalent outcomes using 1:1:1:1
randomization of 140 daily, 100 mg daily, 70 mg BID, and 50 mg BID [124]. The
primary objective was achieved: imatinib-resistant patients receiving once-daily
therapy attained a MCyR rate that was noninferior to the twice-daily schedule
(once daily, 52% [95% CI, 45.4% to 58.2%]; twice daily, 49% [95% ClI, 42.7% to
55.4%]; treatment difference, 2.8% [95% CIl, —-6.0% to 11.6%]). The main
secondary objective was also achieved: the 100-mg total daily dose was
noninferior to the 140-mg total daily dose among imatinib-resistant patients (100
mg, 50% [95% CI, 43.6% to 56.4%]; 140 mg, 51% [95% CI, 44.4% to 57.2%];
treatment difference, —0.8% [95% ClI, —9.6% to 8.0%]).

Moreover, there is evidence that tyrosine kinases accumulate in solid tumors,
including dasatinib-like compounds. For example, radiolabeled dasatinib
accumulates in the tumors of mouse prostate cancers [125]. This indicates that
achieving therapeutic plasma levels for over 24 hours may not be required for
potent SRC kinase inhibition.

Comparison of Schedule Toxicity:

Studies in ALL and accelerated-phase CML have shown less toxicity using 140
mg rather than 70 mg BID dosing. In particular, there is less incidence of pleural
effusions in both ALL (all grades, 18% versus 32%, NS) and AP CML (all grades
20% vs. 39%, P <0.001 ) [126] [123]. In AP CML, there were also fewer dose
reductions (38% vs. 50%) and interruptions (64% vs. 74%) required in the once
daily group. Pleural effusions were manageable and led to treatment
discontinuation in only 4% (once-daily group) and 9% (twice-daily group) of
patients. Pericardial effusions occurred slightly more frequently in the twice-daily
group (once-daily vs. twice-daily: all grades, 3% vs. 7%; grade 3 to 4, 1% vs. 3%).
The incidence of congestive heart failure or cardiac dysfunction was 0% and 3% in
the once- and twice-daily groups, respectively.

In chronic-phase CML, generally fewer adverse effects were observed in 100 mg
vs. 70 mg BID. Specifically, there were fewer grade 3-4 AEs (30% vs. 48%; P =
.001), particularly grade 3 to 4 thrombocytopenia (22% vs. 37%; P = .004), and
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less pleural effusions (of any grade) (7% vs. 16%; P = .024). However, the
differences in AEs between 140 mg daily and 70 mg bid were essentially identical
[124].

A meta-analysis of CML data concluded that bid dosing may be a risk factor for
pleural effusion [127]. These reports prompted a Phase Il trial with dasatinib in
NSCLC to change their dosing from 70 mg bid to 100 mg daily [128].

Indeed, an original Phase Il single-agent dasatinib in NSCLC reported a high rate
of pleural effusion with 100 mg BID, causing investigators to perform an
amendment to 70 mg BID [129]. Another Phase | study combined with erlotinib in
NSCLC observed a higher incidence of several adverse effects including dyspnea
with 70 mg BID cohort compared to 140 mg BID cohort [130]. Therefore, it is
rationale and ethnical to perform trials in solid tumors using 100 mg to 140 mg
once daily, rather than 70 mg twice daily, dosing schema.

3 AFATINIB DRUG PROFILE

BIBW 2992 (afatinib) is a highly selective and potent low molecular weight, irreversible inhibitor
of the erbB-family of tyrosine kinase receptors EGFR (erbB1 / HER1), HER 2 (erbB2), and
HER 4 (erbB4). All references in this protocol concerning BIBW 2992 refer to the free base
compound BIBW 2992 BS which is used as the oral formulation.

The potency of afatinib was determined in enzymatic assays using recombinant human wild-
type EGFR (IC50 0.5 nM) and HER2 (IC50 14 nM). A panel of recombinant human kinases
tested in parallel was not inhibited, demonstrating the high target specificity of afatinib.
Molecular modeling revealed that afatinib binds covalently and with high affinity to Cys773
within the catalytic cleft of the ATP-binding pocket of the EGF receptor. It has been reported
that this specific molecular interaction results in irreversible inhibition of the EGFR tyrosine
kinase domain.

The efficacy and potency of afatinib was demonstrated in vitro in receptor phosphorylation and
cell proliferation assays in various human cancer cell models. The anti-proliferative effects
observed with afatinib compare favorably to activity data published for gefitinib in the same
NSCLC cell models. In addition, afatinib suppressed EGFR phosphorylation and clonogenic
growth in the gefitinib resistant NCI-H1975 model, suggesting that tumor cells harboring the
T790M EGFR TKI resistance mutation remain sensitive to this irreversible EGFR small
molecule inhibitor (Table 5).
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Cell Origin EGFR status EIBW 2992 Gefitinib
line ICz; ICz;
EGFR- Proliferation EGFE- Proliferation
phosphorylationl invitro? | phosphorylation] in vitro3
NCI- | NSCLC Wild-type 7 oM 16 oM 100 o 4 ud
Hi666 EGFR.
NCI- | NSCLC L858E- 6 oM 0.7 oM 30 oM 63 oM
H3255 nuration
NCI- | NSCLC L838E- 93 oM 99 nh resistamt resistant
H1975 nmtation
T790-
resistance
nmation

1 EGF induced auto-phosphorvlation of EGFER
2 clonogenic anchorage-independent soft agar assay

3 MTS assay (R06-1388)

Table 5: In vitro activity of afatinib (BIBW 2992) in human tumor cell models expressing wild-

type or mutated EGFR
The in vivo activity of afatinib against EGFR was investigated in an A431 subcutaneous
xenograft model. Daily oral treatment with afatinib at doses of 20 mg/kg resulted in an almost
complete inhibition of tumor growth over a period of 25 days. Similar anti-tumor activity was
observed in NCI-N87 tumor bearing mice treated with afatinib at similar concentrations. In
these in vivo studies, afatinib plasma concentrations of 80-285 nM corresponding to an AUC 0-
24 of 589-3198 nM*h were required for anti-tumor activity. All afatinib doses shown to be
effective in mouse xenograft models were well-tolerated.

3.1 Pharmacology and Toxicology Profile

The absolute bioavailability of afatinib after oral ingestion was 45% in rats, with a median t-
max reached after 4 hours and a terminal half-life (t1/2) of 4.5 hours. In rats, the exposure was
dose proportional, and no gender-related effects or compound accumulation was observed.
Afatinib is primarily excreted via the feces. No relevant inhibition of cytochrome P450
isoenzymes was found. In vitro afatinib is however a CYP3A4 substrate. Because this is not
considered a dominant metabolic pathway, in vivo drug-drug interactions with CYP3A4
inducers or inhibitors are not expected.

In vivo afatinib was metabolized only to a minor extent, and the metabolism was governed by
adduct formation to proteins or nucleophilic small molecules. It was found that metabolism is of
subordinate role for afatinib and that enzyme-catalyzed metabolic reactions play a negligible
role for the metabolism of afatinib in vivo. Only approximately 2% of the dose was metabolized
by FMO3 in vivo. The CYP3A4-dependent N-demethylation was even too low to be
quantitatively detected in human volunteers. Therefore, intrinsic (e.g., genetic predisposition)
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or extrinsic (e.g., by co-medications) effects on the activity of FMO3 or CYP3A4 in vivo are
expected to be of little, if any, relevance for the pharmacokinetics of afatinib.

The human ADME data confirmed the results of the preclinical [14C] ADME studies and all
metabolites of the human [14C] ADME study were observed in the rat or the minipig.

In acute toxicology studies, oral administration of single doses in rats and mice indicated a low
acute toxic potential of afatinib. Changes in renal and hepatic function occurred only at doses
that were 10- to 30-fold above the levels required for antitumor activity. afatinib had effects on
gastrointestinal function that were dose-dependent and in high doses, leading to profound
inhibition. No acute toxic effects on the central nervous system were detected.

In oral repeated dose studies for up to 26 weeks in rats and minipigs, the main target organs
were the gastrointestinal tract (rats and minipigs), kidneys (rat), and the skin (rats). In the
gastrointestinal tract, increasing systemic exposure was associated with dose-dependent
atrophy of the epithelium and concomitant focal erosions/ulcerations in the stomach of rats and
minipigs. Clinically, this resulted in diarrhea in both species and fecal occult blood in a single
minipig. In rat kidneys papillary necrosis and dilated tubules were found. Similar pathologic
findings, i.e., papillary necrosis in rats and dogs have been described previously for the EGFR-
small molecule inhibitor gefitinib. However, nephrotoxicity has not been reported as a side-
effect of gefitinib therapy in humans. A secondary pathophysiologic effect on renal function in
afatinib-treated animals due to diarrhea-induced dehydration and emaciation has to also be
considered. Cutaneous alterations, i.e., epithelial atrophy, were observed in rats. However,
afatinib is not irritating to intact skin in albino rabbits, and the effects observed in rats are most
likely related to the specific pharmacodynamic mechanism of EGFR inhibition. A variety of
organs including the aerodigestive tract and reproductive organs were affected by epithelial
atrophy. These atrophic changes were not severe and fully reversed during a 2-week recovery
period. Minor cardiovascular effects (increased blood pressure and heart rate) and a dose-
dependent decrease of QT time in the electrocardiogram (ECG) occurred in afatinib-treated
minipigs. These data do not indicate a risk for QT-prolongation related arrhythmia. BIBW 2992
had no pro-arrhythmic potential, as determined by the effects on HERG-mediated potassium
current or on guinea pig papillary muscle action potential configuration. BIBW 2992
demonstrated mutagenic potential in bacteria but had no genotoxic potential in vivo even at
highly toxic/lethal doses in animals. Because of its specific pharmacodynamic mechanism of
action, BIBW 2992 is potentially embryo/ fetotoxic and/or teratogenic.
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3.2 Clinical Experience: Afatinib
3.21 Overview

At the time of 15 Jan 2013, 4634 patients had been exposed to afatinib in various Phase I-ll|
trials. A summary of Phase I, Il trials is given in tables below. Afatinib was administered to 100
healthy volunteers in an ADME study (1200.25), two bioavailability trials (1200.35 and
1200.80), and a drug-drug interaction study (1200.79).

More than 150 patients have been treated in Phase | monotherapy trials. A total of 409
patients were treated in Phase | or Il combination trials, including four trials with the
combination of BIBW 2992 and BIBF 1120. Phase |l trials of afatinib have focused on non-
small cell lung cancer (NSCLC), breast cancer, head and neck squamous cell carcinoma
(HNSCC), and glioma. In Phase lll trials, more than 2900 patients have been treated (either
with afatinib or control treatment). The Phase Il trial 1200.32 led to FDA-approval of afatinib in
an orphan designation for first-line therapy of EGFR-mutant NSCLC on July 12, 2013.

In addition to the Phase Ill trials in NSCLC: 1, two more Phase lll trials have begun patient
enroliment. Phase Ill Trial 1200.34 in NSCLC is similar to 1200.32: it is being conducted in
different countries and uses a different comparator chemotherapy regimen (cisplatin-
gemcitabine as opposed to cisplatin-pemetrexed). Study 1200.75 is a randomized Phase Il
trial in advanced breast cancer in patients pre-treated with trastuzumab comparing BIBW 2992
plus vinorelbine versus trastuzumab plus vinorelbine.
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Table 6: Early phase development of BIBW 2992. Adapted from [142]

Phase Description Primary end point Ref.
Preclinical  In vitro and in vivo analysis of BIBW 2992 ErbB family inhibition [131]
Preclinical ~ L858R and T790M transgenic mice Tumor shrinkage (132]
Preclinical  Combination with rapamycin in HER2-mutant mice Tumor shrinkage 133]
I Dose-escalation study, once daily for 14 days. 10-100mg ~ MTD 134]
I Dose-escalation study, once daily for 21 days. 10-65mg  MTD 135]
I Dose-escalation study, once daily. Continuous. 10-50 mg ~ MTD 136]
I Dose-escalation study, once daily. Continuous. 10-60 mg ~ MTD 137]

Dose-escalation study. BIBW 2992 (10-30 mg) every 6, 13
or 20 days in combination with docetaxel (60 or75 mg/mz) MTD

Dose-escalation study. BIBW 2992 (10-160 mg) 3days ~ MTD 139]

post- docetaxel (65 or 75 mg/mz)

Continuous study. BIBW 2992 (20-50 mg) plus paclitaxel ~MTD 140]
and bevacizumab

Il EGFR mutations/gene amplification (FISH-positive) ORR (CR and PR) [141]

3.2.2 Dose Selection for Single-Agent Trials of Afatinib

The most up to date trial and safety information can be found in the current version of the
Investigator Brochure. Afatinib showed moderately fast absorption with median tmax values
between 1 h to 6 h after administration. The gMean terminal half-life (t1/2) of afatinib mainly
ranged between 13 h to 57 h. In general, the maximum blood concentration (Cmax) and the
integral of the concentration time curve (AUC) of afatinib increased in a dose-proportional way.

The maximum tolerated dose (MTD) of afatinib was identified as 50 mg once daily in phase |
continuous dosing monotherapy trials. The 50 mg dose is currently used in the Phase IIb/lll
trial 1200.23 in NSCLC patients progressing on erlotinib or gefitinib, as maximum EGFR
inhibition is required in this last-line population enriched for the presence of resistance
mutations. A starting dose of 30 mg is expected to be sufficient. In phase | clinical trials of
afatinib, durable responses (>20 months) were seen at daily doses of 40 mg and less. In this

trial, a starting dose of 30 mg will be used in order to optimize the efficacy/toxicity balance with
dasatinib.
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3.2.3 Adverse Events with Afatinib

The Adverse Events (AEs) observed to date in phase | and phase Il trials are consistent with
those reported for other EGFR tyrosine kinase inhibitors (dose-dependent diarrhea and skin-
related adverse events including rash and acne). Other AEs were in the expected range for
patients with advanced cancer disease. In the BIBW 2992 phase | monotherapy trials, the
most frequent drug-related adverse events were associated with gastrointestinal disorders
(diarrhea, nausea, vomiting, stomatitis), skin and subcutaneous tissue disorders (rash, dry
skin, pruritus, acneiform rash, and acne), general disorders and administration site conditions
(fatigue, mucosal inflammation), respiratory disorders (epistaxis, typically grade 1), and
metabolism and nutritional disorders (anorexia, dehydration).

Diarrhea is the single most often reported gastrointestinal AE. An increased incidence of
diarrhea grade 3 has been observed in phase Il monotherapy trials. Dose reduction is crucial
to reduce the severity of diarrhea and its potential complications such as dehydration, leading
to serum electrolyte changes (hyponatremia, hypokalemia and hypomagnesaemia) and/or
renal impairment. Nausea and vomiting are the other commonly reported gastrointestinal
adverse events and can be generally managed successfully with the use of antiemetics.

Skin-related adverse events present in a number of forms, i.e., rash (including erythematous,
maculo-papular, papular, etc.), acne, dermatitis acneiform, dry skin, skin reaction, and pruritis.
Folliculitis as well as nail changes (including paronychia) are other reported manifestations of
skin-related adverse events with BIBW 2992. Early and adequate management of skin-related
adverse events can reduce the frequency and the severity of them.

Further AEs include oral discomfort (stomatitis, mouth ulceration, oral pain, dry mouth), soft
tissue disorder, and mucosal inflammation. Conjunctivitis and rhinorrhea as a result of
inflammation in the mucosal membranes have been reported. Mucosal and skin dryness can
lead to epistaxis, which has always been observed at CTCAE Grade 1. Anorexia, fatigue and
asthenia are also frequently observed.

3.24 Clinical Efficacy

The FDA approval of afatinib was based on the demonstration of improved progression-free
survival (PFS) in a multi-center, international, open-label, randomized (2:1) trial, called LUX-
lung 3. This trial enrolled 345 patients with metastatic NSCLC whose tumors tested positive for
EGFR mutations. Patients were randomized to receive afatinib 40 mg orally once daily (n=230)
or pemetrexed/cisplatin (n=115). Randomization was stratified according to EGFR mutation
status (exon 19 deletion vs. exon 21 L858R vs. ‘other’) and race (Asian vs. non-Asian). The
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major efficacy outcome was progression-free survival (PFS) as assessed by an independent
review committee (IRC).

Of 345 patients enrolled, 65% were female, the median age was 61 years, 26% were
Caucasian, and 72% were Asian. The majority of patients had a tumor sample with an EGFR
mutation categorized as either exon 19 deletion (49%) or exon 21 (L858R) substitution (40%),
while the remaining 11% had ‘other’ mutations.

A statistically significant prolongation of PFS determined by the IRC was demonstrated for
patients assigned to the afatinib treatment arm [HR 0.58 (95% CI: 0.43, 0.78); p < 0.001,
stratified log-rank test]. The median PFS was 11.1 months in the afatinib arm and 6.9 months
in the chemotherapy arm. Objective response rates were 50.4% and 19.1% in the afatinib and
chemotherapy arms, respectively. No statistically significant difference in overall survival
between the two arms was demonstrated. In patients whose tumors have exon 19 deletions or
exon 21 (L858R) substitution mutations, the median PFS was 13.6 months in the afatinib arm
and 6.9 months in the chemotherapy arm.

Of 22 evaluable patients with NSCLC from phase | trials, there have been four partial
responses (PRs) (3 confirmed and 1 unconfirmed PR) ranging in duration from 5 months to 24
months. All 4 patients were non-smoking Caucasians with adenocarcinoma of the lung. In two
of these three patients with confirmed PR, EGFR sequencing has shown exon 19 in-frame
deletions. These preliminary clinical efficacy data suggest that BIBW 2992 may be efficacious
in patients with recurrent NSCLC harboring sensitizing EGFR mutations. The efficacy and
safety of BIBW 2992 in NSCLC is being evaluated in a phase |l trial. In this trial, patients with
Stage IlIB/IV lung adenocarcinoma with EGFR mutation in exons 18-21 and failure of one line
of systemic chemotherapy are treated with BIBW 2992 at a dose of 50 mg once daily until
disease progression. Preliminary results of the first 24 patients (never-smoker: 14; ex-smoker:
8, and current smoker: 2) treated in the 2nd line setting have shown tumor size reductions in
the majority of patients with disease control rate of 87.5% and overall response rate of 50%
(Cl: 30-70%). Diarrhea (83.3%) and skin-related adverse events (87.4%) have been the main
side effects but have been manageable with appropriate dose interruption/reduction (P08-
07355). This trial has now been amended to allow inclusion of chemotherapy-naive patients.

A global, randomized, placebo controlled, double blind phase Il trial (LUX-Lung 1) is one of
several currently ongoing Phase lll trials, and is assessing the efficacy of afatinib plus best
supportive care (BSC) when compared to placebo plus BSC in non-small cell lung cancer
patients failing erlotinib or gefitinib. Based on the favorable planned interim analysis of safety
and efficacy described in the protocol, the independent DMC has allowed for continuation of
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the trial. [143]. Additional Phase Il/1ll trials are investigating afatinib in advanced non-small cell
lung cancer, including EGFR wild-type and mutation positive populations (See Table 7).

1.09 Afatinib  Cis/pem
n=230  n=115
Z 0s PFSevent n (%) 152(66) ©69(60) Figure: LUX-Lung 3
g Median PFS (months)  11.1 69 Wwas arandomized,
5 Hazard ratio  0.58 (0.43-0.78) open-label, phase Il
= 06 {95% confidence interval) p=0.0004 trial which
s demonstrated
m superiority of BIBW
£ 047 2992 (afatinib) over
5 pemetrexed / cisplatin
g as first-line treatment for
& 021 . patients with advanced
= : NSCLC harboring
0.0 I EGFR mutations.
L] ] ] L] L} L] L] L] L} .
0 3 6 g 12 15 18 21 24 27 (J. Yang et al. J Clin
Number at risk Progression-free survival (months) Oncol 30, 2012 suppl;
pees 2w SR --.1 v ° abstr LBA7500)
3.25 Pharmacokinetics

Preliminary data in clinical trials indicate that afatinib was absorbed moderately fast after oral
administration, with median tmax values approximately 3 hours after drug administration. In
general, afatinib gMean maximum plasma concentrations and exposure increased with
increasing doses after a single dose and at steady state. However, moderate to high inter- and
intra-individual differences in plasma concentrations were seen. Afatinib is highly distributed
out of the blood and has a moderate to high clearance. The overall gMean terminal half-life at
steady state was 37.2 hours in cancer patients and 27.5 to 33 hours in healthy volunteers after
single dose administration. Steady state was reached no later than 8 days after the first
administration. The major route of elimination of afatinib was via the feces. After food intake, a
decreased systemic exposure was observed compared to administration of afatinib under
fasted conditions. The PK characteristics in Caucasian cancer patients were comparable to
those observed in Japanese cancer patients. The PK characteristics in healthy volunteers
following single dose were comparable to those observed in cancer patients. In a population
PK analysis in cancer patients, no statistically significant effect of the covariates alcohol
consumption, smoking status, ethnic origin, cancer type, age, presence of liver metastases,
hepatic impairment or liver function parameters alanine transaminase (ALT), aspartate
transaminase (AST), total bilirubin (BIL), and total plasma protein was observed. Statistically
significant, albeit small, increases were observed for concurrent food intake, low body weight,
ECOG performance score (>1), low creatinine clearance, high lactate dehydrogenase levels,
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and female gender. None of the individual covariate effects resulted in a fractional change in
exposure of more than 25% relative to the exposure in a typical patient of the analyzed
population.

At relatively high concentrations, afatinib is a substrate and inhibitor of P-gp in preclinical
models. Bl performed a Phase | trial (1200.79) at the 20 mg dose of afatinib, which was
designed to determine the maximum effect of potent P-gp inhibition by ritonavir on the PK of
afatinib. The study shows that the rate and extent of absorption of afatinib was increased by
co-treatment with ritonavir. When taken in combination with ritonavir, the exposure to afatinib
increased by 50.0%, 47.6%, and 38.5% for AUCO-~, AUCO-tz and Cmax, respectively.
Therefore, participants are excluded who are receiving concurrent P-gp inhibitors. (See
Exclusion Criteria). Dasatinib is not a P-gp inhibitor. (BMS Investigator’s brochure 2010).

3.2.6 Phase II/ lll Trials

Table 7: Afatinib Trials in patients with NSCLC: Adapted from [142], [70]

Title Phase Trial status Description Patients Primary BIBW dose Ref.
LUX-Lung 1 lIb/lll Completed  Chemo and 585 (O] 50 mg 144]
EGFR TKI
pretreated
LUX-Lung 4 /Il Analysis Chemo and 90 Pl: Safety 50 mg 145]
ongoing EGFR TKI Pll: ORR
pretreated
BIBW 2992 [70]
LUX-Lung 5 Il Ongoing beyond 900 PFS 50 mg

progression
Trials in patients whose tumors harbor EGFR mutations (first-line)

LUX-Lung 2 1I Analysis EGFR mutation- 129 ORR 40 or 50 mg  [146]
ongoing positive
1% & 2™ -line)
LUX-Lung 3 1l Completed EGFR mutation- 330 PFS 40 mg [70]
positive (1st line)
LUX- Lung [70]
6 1] Ongoing EGFR mutation- 330 PFS 40 mg

positive (1st line)

EGFR: EGF receptor; ORR: Objective response rate; OS: Overall survival; PFS: Progression-free survival; TKI: Tyrosine
kinase inhibitor.

3.3 Afatinib — Combination-Specific Safety Measures.

In clinical studies, afatinib has been investigated with docetaxel at its commonly used dosing
regimen (Trials 1200.6 and 1200.20). PK data from Trial 1200.6 suggest that there was no
influence of 20 days administration of afatinib 20 mg on the PK of docetaxel (75 mg/m2). In
addition, PK data from trial 1200.20 demonstrated that there was no clinically relevant
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pharmacokinetic interaction observed between afatinib and docetaxel in the applied dosing
schedule.

In Trial 1200.5 afatinib was administered once daily at a starting dose of 50 mg (which was
reduced to 40 mg and later on to 30 mg per protocol amendments) over repeated 28-day
treatment periods (TP) concomitantly with 2.5 mg daily letrozole. The PK data of this trial
suggest that there was no influence of afatinib in the PK of letrozole and vice versa.

Since afatinib was found to be a P-gp substrate in vitro, Bl performed a Phase | trial 1200.79 in
healthy volunteers to assess the effects of the potent P-gp inhibitor ritonavir (dose 200 mg bid
for 3 days) on the pharmacokinetics of afatinib (dose 20 mg). The study was designed to
determine the maximum effect of P-gp inhibition on the PK of afatinib. The median tmax and
terminal half-life of afatinib was not affected; however, the rate and extent of absorption of
afatinib were increased by co-treatment with ritonavir. The relative bioavailability of afatinib
when taken in combination with ritonavir (AUCO0-~, AUCO-tz and Cmax) increased to 150.0%,
147.6%, and 138.5%, respectively. The increase in rate and extent of afatinib upon co-
administration of the P-gp and CYP 3A4 inhibitor ritonavir without apparent effect on median
tmax, distribution, and elimination of afatinib point to an impact of ritonavir on P-gp-mediated
transport processes during the absorption phase of afatinib. Since previous studies revealed
that especially CYP3A4 enzyme-catalyzed metabolic reactions play a subordinate role for the
metabolism of afatinib in vivo, the increase in the exposure of afatinib in the presence of
ritonavir can be attributed most likely to inhibition of P-gp-mediated transport processes during
the absorption phase of afatinib.

34 Conclusions From Pharmacokinetics in Humans

Afatinib exhibited at least biexponential disposition kinetics. After oral administration, median
tmax values were at 3.00 hours for single dose as well as for steady state in cancer patients.
Steady state was reached within 8 days after the first administration. A high apparent volume of
distribution during the terminal phase and a moderate to high apparent total body clearance for
afatinib has been calculated. The values obtained for total body clearance and volume of
distribution should be interpreted with caution as the absolute bioavailability of afatinib in
humans is yet unknown. The overall gMean terminal half-life at steady state was 37.2 hours in
cancer patients and 27.5 to 33 hours in healthy volunteers after single dose administration. The
overall gMean accumulation ratios for afatinib were 2.83 based on AUC and 2.14 based on
Cmax. Moderate to high inter-patient variability in all afatinib PK parameters was detected. The
PK characteristics in Caucasian cancer patients were comparable to those observed in
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Japanese cancer patients. The PK characteristics in healthy volunteers following single dose
were comparable to those observed in cancer patients. [136, 147]

Afatinib maximum plasma concentrations and exposure were found to increase more than dose
proportionally in healthy volunteers (dose range 20 to 50 mg). Afatinib displayed a food effect
with a decreased systemic exposure in the fed state compared to administration of afatinib under
fasted conditions. The major route of elimination of total [14C] radioactivity was via the feces
(85.4%). The contribution of renal excretion to the total clearance was low (4.29%). The overall
recovery of [14C]-radioactivity was 89.5% and can therefore be regarded as complete mass
balance. The coadministration of the potent P-gp inhibitor ritonavir increased the AUCO-,
AUCO-tz and Cmax of afatinib to 150.0%, 147.6%, and 138.5%, respectively.

In a population PK analysis in cancer patients, no statistically significant effect of the covariates
alcohol consumption, smoking status, ethnic origin, cancer type, age, presence of liver
metastases, hepatic impairment or liver function parameters alanine transaminase (ALT),
aspartate transaminase (AST), total bilirubin (BIL), and total plasma protein was observed.
Statistically significant effects were observed for concurrent food intake, body weight, ECOG
performance score, creatinine clearance, lactate dehydrogenase levels, and gender (small effect
size).

Since afatinib is neither an inhibitor nor major substrate of CYP3A4, it is not expected to alter the
pharmacokinetics of dasatinib. Since dasatinib is neither an inhibitor, inducer, or substrate of
Pgp, it is not expected to alter the pharmacokinetics of afatinib.

3.5 Afatinib Formulation

The oral tablets are conventional, immediate-release tablets containing afatinib as the
hydrochloride salt. The available dose strengths 20 mg, 30 mg, and 40 mg film-coated
immediate release tablets are prepared in a common blend, with higher drug load per tablets.

A color scheme was established to distinguish between the doses and tablet sizes. The 40 mg
film-coated tablets are light blue and of round, biconvex, bevel-edged shape with a diameter of
approximately 8 mm and 10 mm, respectively. The film-coated 30 mg tablets are dark blue.
The 30 mg film-coated tablets are as well round, biconvex, bevel-edged shape with a diameter
of approximately 9 mm. The 20 mg film-coated tablets are light blue, round, biconvex, bevel-
edged shape with a diameter of approximately 9 mm. All doses are either one-sided embossed
with the Boehringer Ingelheim logo or double-sided embossed with the Boehringer Ingelheim
logo on one side and a combination of the letter “T” with the dose strength on the other side.
For trial tablet specifications, see Product Identification.
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3.6 Dosage, Administration, and Storage

Afatinib will be self-administered in an open-label, unblinded manner to all patients enrolled in
the study. During the treatment period, patients will receive single-agent Afatinib. Tablets
should be taken at the same time each day with 200 mL of water at least 1 hour before or 2
hours after a meal. Patients who are unable to swallow tablets may dissolve the tablets in
distilled water for administration.

Afatinib tablets will be supplied for clinical trials in white, high-density polyethylene (HDPE)
bottles with child-resistant closures and should be stored at temperatures between 15°C and
25°C (59°F and 75°F). Based on 30 months stability data for the 20 mg and 50 mg dosage
strength of the newly available film-coated tablet in HDPE bottles with desiccant at 25°C/60%
RH, 30°C/75% RH, and 40°C/75% RH a preliminary shelf-life of 30 months has been assigned
for all the dosage strengths in all climatic zones. Storage statements for climatic zones /11 will
be “Do not store above 30°C”; for climatic zones Ill/IV, the statement will read “Do not store
above 25°C.” For all climatic zones, statements will be “Store in the original package, in order
to protect from light” and “Keep the bottle tightly closed, in order to protect from moisture.”
(See Handling and Dispensing).

4 STUDY DESIGN

4.1 Overview

Patients with histologically proven unresectable stage IlIB /IV NSCLC, and an Eastern
Cooperative Group (ECOG) performance status of 0-1 are eligible. With the exception of
T790M mutation positive tumors, participants must have relapsed or been refractory to at least
one line of prior systemic treatment (See Inclusion Criteria). Patients are required to have
adequate hematologic, hepatic, and renal function and have relapsed after at least one prior
chemotherapy regimen for recurrent or metastatic disease. Patients must give written informed
consent. The Scientific Review Committee of the Moffitt Cancer Center and Institutional
Review Board must approve the study (see Monitoring), which will be conducted in
accordance with federal and institutional guidelines.

This is a dual-agent, open-label, phase | study. Eligible patients will be enrolled and treated
according to the schema outline. Three patients will be treated per cohort for one cycle (28
days per cycle). If no DLTs are recorded, treatment will continue and three additional patients
will be treated in the subsequent cohort. However, if a patient develops a DLT, another three
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patients will be treated in this cohort for one cycle. If there are no more DLTs, dose escalation
will continue. If more than one of three patients develops a DLT in any cohort, another three
patients will be treated in the next lower dosage cohort. No intra-patient dose escalation will be
permitted. Toxicity will be graded according to the National Cancer Institute Common Toxicity
Criteria (NCI-CTC) version 4. (http://ctep.cancer.gov/forms/CTCAEVA4.pdf).

The maximum tolerated dose (MTD) for this combined treatment will be defined as either:

(1) the highest dosage cohort in which six patients had been treated and there were
less than two DLTs or,

(2) Afatinib at the highest tolerated dose investigated (40 mg PO daily) plus dasatinib at
the highest tolerated dose investigated (cohort 3, 140 mg PO daily).

Then, twenty additional patients (total) will be treated in a Phase IB extension group at the
MTD to confirm tolerability and determine the secondary endpoint of a preliminary clinical
efficacy signal.

Tumor size will be assessed via computed tomography every 56 + 7 days. Modified Response
Evaluation Criteria in Solid Tumors (RECIST v 1.1) will be used to determine tumor response
and disease progression. See Phase |IA and Phase IB Study calendars.

5 SELECTION OF PATIENTS
5.1 Inclusion Criteria

[1] Pathologically or cytologically documented Stage IIIB/IV non-small cell lung cancer, or
unresectable recurrent disease following locoregional treatment.

[2] For Phase IB Extension Only:
[2.1] Either or both of the following:

a) A tumor which harbors an activating Epidermal Growth Factor Receptor
(EGFR) -mutation:

b) History of objective response, or stable disease for at least 6 months, after
treatment with erlotinib, afatinib, or gefinitib.

[2.2] Either or both of the following:
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a) Progression or recurrence of disease after receiving prior continuous gefinitib,
afatinib, or erlotinib

b) A tumor known to harbor a de novo T790M mutation, which is known to
confer EGFR TKI resistance.

[2.3] Participants are allowed to have received systemic chemotherapy or
investigational therapy in the intervening period prior to trial enrollment

[3] Capable of giving written informed consent.
[4] Evaluable disease, as follows:

a) For Phase IA Dose Escalation: Have the presence of any evaluable disease,
including bone metastases, effusion, or cystic metastases.

b) For Phase IB Extension Only: Have progressive and measurable disease as defined
by the Response Evaluation Criteria in Solid Tumors (RECIST v 1.1).

[5] Reproductive potential must be either terminated (by surgery, radiation, or menopause) or
attenuated by the use of an approved contraceptive method during and for 3 to 6
months following the study.

[6] Are at least 18 years of age.

[7] Patient agrees that IV bisphosphonates will be withheld during the first 8 weeks of dasatinib
therapy due to risk of hypocalcemia.

[8] Have recovered from prior drug-related toxicity to Grade < 1 CTCAE v4, within 21 days of
initiation of on-study treatment.

[9] ECOG performance status of 0 or 1 at initial enrollment, as assessed by clinician or
investigator.

5.2 Exclusion Criteria

[1] Have previously completed or withdrawn from this study or any other study investigating
dasatinib. Prior treatment with other tyrosine kinases, including afatinib, is acceptable.

[2] Prior recent systemic or investigational therapy within 21 days of initiation of study
treatment. An exception is that EGFR inhibitor may be continued up until 3 days of
initiation of study treatment. [7]

[3] Women who are pregnant or breastfeeding. Women of child-bearing potential must have a
negative pregnancy test (B-HCG test in urine or serum) prior to commencing study
treatment.
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[4] Patients with documented central nervous system or leptomeningeal metastasis (brain
metastasis) at the time of study entry. Patients with prior brain metastasis may be
considered if they have completed their treatment for brain metastasis and no longer
require corticosteroids.

[5] Patients with disease progression in the CNS only.

[6] Serious concomitant disorder, including active bacterial, fungal, or viral infection,
incompatible with the study (at the discretion of the principal investigator).

[7] Uncorrected severe electrolyte disorder, including severe potassium ( <3.0 mEq/L) or

magnesium ( < 1.0 mEg/L) deficiency.

[8] Any gastrointestinal disorder with diarrhea as a major symptom, such as Crohn’s, or pre-
existing chronic diarrhea CTC Grade = 2 of any etiology. Included are malabsorption
disorders that in the opinion of the study physician may affect absorption of either
afatinib or dasatinib.

[9] Prior major surgery or radiation therapy within 14 days of initiation of treatment.

[10] Electrocardiogram (ECG) abnormalities indicative of arrhythmia (at the discretion of the
investigator).

[11] History or presence of clinically relevant cardiovascular abnormalities such as
uncontrolled hypertension, congestive heart failure NYHA classification of 3, unstable
angina or poorly controlled arrhythmia. Myocardial infarction within 6 months prior to
enrollment.

[12] Baseline (< 1 month before treatment) cardiac left ventricular function with resting ejection
fraction of less than 50% measured by multigated blood pool imaging of the heart
(MUGA scan) or echocardiogram.

[13] Any history of clinically significant ventricular arrhythmias (such as ventricular tachycardia,
ventricular fibrillation, congenital long QT syndrome, or Torsades de pointes).

[14] Prolonged QTc interval on pre-entry electrocardiogram (> 470 msec for men and >480
msec for women per AHA/ACC 2011 scientific statement [148]).

[15] History of significant bleeding disorder unrelated to cancer, including diagnosed congenital
bleeding disorders (e.g., von Willebrand’s disease).

[16] Patients currently taking drugs that are generally accepted to have a high risk of causing
Torsades de Pointes including: quinidine, procainamide, disopyramide, amiodarone,
sotalol, ibutilide, dofetilide erythromycins, clarithromycin, chlorpromazine, haloperidol,
mesoridazine, thioridazine, pimozide, cisapride, bepridil, droperidol, methadone,
arsenic, chloroquine, domperidone, halofantrine, levomethadyl, pentamidine,
sparfloxacin, lidoflazine , ranozaline, and St. John’s wort.

[17] Patients with pre-existing interstitial lung disease (ILD), or pericardial / pleural effusion of
grade 2 or higher. Trace pericardial or pleural effusion is acceptable.
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[18] Patients who require chronic oxygen therapy for chronic obstructive pulmonary disease or
pleural effusions (malignant or benign).

[19] Patients requiring comedication with potent P-gp inhibitors (including cyclosporin,
azithromycin, erythromycin, ketoconazole, itraconazole, quinidine, phenobarbital salt
with quinidine, ritonavir, valspodar, verapamil) or inducers (including rifampicin).

[20] Known active hepatitis B infection, known active hepatitis C infection, or known HIV
carrier.

[21] Known or suspected active drug or alcohol abuse.

[22] Known hypersensitivity to afatinib, dasatinib, or the excipients of any of the trial drugs.

[23] Laboratory exclusion criteria:
Absolute neutrophil count (ANC) < 1000 / mm3,
Platelet count < 100,000 / mm3, Serum creatinine 1.5 times the upper normal limit or

calculated/measured creatinine Clearance <60 mL/min.
Total bilirubin 21.5 mg/dL (>26 mol/L, Sl unit equivalent)

Aspartate amino transferase (AST) or Alanine amino transferase (ALT) =three times the
upper limit of normal (if related to liver metastases = five times the upper limit of normal)

6 TREATMENTS
6.1 Study Calendar — see Study Calendar section.
Notes:

e Physical examination includes complete vital signs: blood pressure, heart rate,
respiration rate, temperature, height and weight, and ECOG performance status.

e A physician H&P must be performed within 14 days of enrollment.

e CMP = AST/ALT, alkaline phosphatase, total bilirubin, albumin, total protein, urea,
creatinine, electrolytes, glucose, and calcium. Mag = magnesium.

e B-HCG in women of child-bearing potential.
e Plasma samples are for future exploratory retrospective studies only.

e Scans for baseline tumor evaluation should be performed within 28 days prior to
enrolliment.
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e Response evaluation can be performed on Cycle 2, Day 22 + 7 days; for patients
continuing on study past cycle 2, assessments of response will occur every other cycle,
Day 22 + 7 days.

e LVEF assessment will continue every 3 months +/- 14 days while on afatinib therapy until
one year (365 days) after initiation of study drug.

6.2 Treatments Administered
6.2.1 Screening Evaluation

Prior to the registration at study entry, all patients must have given written informed consent for
the study and must have completed the pre-study evaluations. Patients must meet all of the
eligibility requirements listed. The following is required as part of study screening:

Complete medical history including dates and description of initial diagnosis of NSCLC and
documentation of any previous treatment for cancer (chemotherapy, surgery and/or radiation.
Any on-going adverse events resulting from prior cancer therapies (radiotherapy, surgery, etc.)
will be recorded (within 14 days before enroliment) using the NCI-CTCAE Version 4.0
(Expanded Common Toxicity Criteria (Version 4.0), as well as tumor-related signs and
symptoms.

A complete physical examination is required (performed within 14 days prior to enroliment)
including, but not limited to, vital signs, height, weight, ECOG Performance Status, and (if
applicable) any observable tumor measurements.

Clinical laboratory testing: CBC with differential and platelet count, total protein, total serum
bilirubin, alkaline phosphatase, AST (SGOT), ALT (SGPT), serum creatinine, serum
electrolytes, serum glucose, serum urea, serum calcium, serum magnesium and serum
albumin are required (performed within 14 days prior to enroliment). A pregnancy test for
female patients of childbearing potential is required.

Serum magnesium is required due to potential risk of hypomagnesaemia from diarrhea.

A screening EKG is required. This should be performed within 28 days prior to enroliment.

A screening MUGA or ECHO is required. This should be performed within 28 days prior to
enrollment. LVEF assessment will continue every 3 months +/- 14 days while on afatinib therapy
until one year (365 days) after initiation of study drug.

Tumor evaluation: Appropriate clinical testing will be used to evaluate all known sites of
malignant lesions, including CTs of the chest and upper abdomen including the adrenal
glands; ultrasound; or radionuclide scans of the bones; and/or other radiographic studies
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should be performed within 28 days prior to enrollment. To ensure comparability, the baseline
scans and subsequent scans used to assess response must be performed using identical
techniques. For Phase IB extension cohort, lesions must be measurable and evaluable by
modified RECIST criteria.

6.2.2 Cycle 1

C1D1: Patients will have CBC, CMP, magnesium on day 1 before administration of study
drug(s). Any residual toxicity from prior therapy for cancer will be recorded. Blood will be
drawn for assessment of serum markers. The patient will begin afatinib at the appropriate
cohort dose starting C1D1 on a daily basis. For Phase IB, the patient will begin afatinib and
dasatinib concurrently.

C1D8: (Phase IA only) Toxicity of afatinib will be assessed. Patients start dasatinib. The
patient will take afatinib and dasatinib tablets by mouth and will continue to take daily doses of
afatinib and dasatinib per the dose escalation cohort on a daily basis.

C1D15: Patients will have interval EKG, CBC, and CMP. Toxicity of afatinib and dasatinib will
be assessed. The patient will continue afatinib and dasatinib tablets by mouth and will
continue to take daily doses of afatinib and dasatinib per the dose escalation cohort on a daily
basis.

6.2.3 Cycle 2

C2D1: Patients will be seen by the treating physician and have complete H&P, CBC, and
CMP. Blood will be drawn for assessment of serum markers. Toxicity of afatinib and dasatinib
will be assessed. The patient will continue afatinib and dasatinib tablets in clinic by mouth and
take daily doses of afatinib and dasatinib per the dose escalation cohort on a daily basis.

C2D22: Patients will undergo reevaluation for tumor measurements. This assessment can
occur on C2D22 +7 days. Response to treatment will be assessed per criteria as described in
accompanying Evaluation of Response section.

6.2.4 Therapy Beyond Cycle 2

C3D1: Patients will be seen by the treating physician and have complete H&P, CBC, and
CMP. A surveillance ECHO or MUGA will be performed, C3D1 +/- 7 days. The surveillance
study should be the same modality as the original baseline study (ECHO or MUGA). Toxicity of
afatinib and dasatinib will be assessed. Results on the tumor assessment and response to
treatment will be assessed every two cycles after cycle 2 D22 evaluation. Patients who have
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documented response or stable disease and have no DLT may continue on therapy. The
patient will then take afatinib and dasatinib tablets in clinic by mouth and will continue to take
daily doses of afatinib and dasatinib per the dose escalation cohort on a daily basis.

Patients continuing on therapy past two cycles will be seen by the treating physician every 4
weeks and will have complete physical examination, CBC, and CMP. Tumor measurement
and response assessment will occur every 6-8 weeks as outlined above. Dasatinib and afatinib
will be continued until progression of disease, unacceptable toxicity, patient request, or at
discretion of the sponsor/ investigator.

6.2.5 End of Treatment visit (EOT)

Those that have documented progression and/or DLT or any other reason to come off of
protocol will be removed from further therapy and reasons documented. A toxicity assessment
and physical examination will be performed. If EOT visit is not possible, for example due to
concurrent extramural inpatient hospitalization or death, these extenuating circumstances must
be documented and reviewed with the primary investigator(s). See for Section: Withdrawal
Criteria for additional reporting and participant withdrawal procedures. Also see section: Time
Period Reporting Requirements. EOT visit should be completed within 21 days of cessation of
study drug.

6.3 Dose Escalation Rules
6.3.1 Dose Escalation Schema

The dose escalation scheme is shown in Table 8, and the rules of dose escalation are shown
below. These doses of dasatinib are based on Phase | data that are important for testing
along with preclinical data suggesting response in cells [149]. The initial dose of afatinib in
cohort 1 was chosen based on results from combination Phase | studies with taxanes and
another small molecule inhibitor (See Phase |/l experience).

Table 8: Dose Escalation Schema
Phase | Cohort BIBW2992 Dasatinib

Begins Day #1 Begins Day #8

1.0 30 mg 100 mg
2.0 40 mg 100 mg
3.0 40 mg 140 mg
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Number of Escalation Decision Rule

Patients with

DLT

0/3 Enter 3 patients at the next dose level.

>2 Dose escalation will be stopped. This dose level will be declared the maximally

administered dose. Three additional patients will be entered at the next lowest
dose level if only 3 patients were treated previously at that dose.

1/3 Enter at least 3 more patients at this dose level.
o If 0/3 patients experience DLT, proceed to the next dose level.

® If >1 suffers DLT, then dose escalation is stopped, and this dose is declared the
maximally administered dose. Three additional patients will be entered at the
next lowest dose level if only 3 patients were treated previously at that dose.

<1 out of 6 at This is will be the maximum tolerated dose (MTD). At least 6 patients must be

highest dose entered at this dose. This will be the dose chosen for Phase IB.

level below the

maximally

administered

dose

Three patients are treated per cohort for one cycle (28 days per cycle). If no DLTs are
recorded on the three patients in each cohort, treatment continues and three patients are
treated in the subsequent cohort. However, if a patient develops a DLT, another three patients
are treated in this cohort for one cycle. If there are no more DLTs, dose escalation continues. If
more than one of three patients develops a DLT in any cohort, this dose is declared the
maximally administered dose and another three patients are treated in the next lower dosage

cohort.

The recommended phase IB dose for this combined treatment will be defined as either (1) the
highest dosage cohort in which six patients had been treated and there were less than two
DLTs or (2) afatinib at the previously defined maximum tolerated dose as a single agent (i.e.,
40 mg/d) plus dasatinib at the highest tolerated dose investigated in this indication (cohort 3).
In Phase IB, a mutationally selected 20 participants (total) will be treated at the recommended
dose to confirm tolerability and evaluate for early response signal.
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6.3.2 Definition of Dose-Limiting Toxicity (DLT)

Toxicity is graded according to the National Cancer Institute Common Toxicity Criteria (NCI-
CTCAE) version 4. The MAD is defined as the highest dose at which < one (17%) of six
patients experiences a DLT during the first 28-day treatment period. Only DLTs collected
during the first cycle of treatment will be used for dose-escalation decision but will continue to
be collected through cycle 2 and beyond. A DLT is defined as grade 4 rash, severe grade 3
rash refractory to optimal supportive care, grade 3/4 nausea/vomiting refractory to antiemetics,
grade 3 diarrhea refractory to anti-diarrhea medications (see Management of Adverse Events
— Diarrhea), grade 3 fluid retention refractory to diuretics and prednisone (see Management of
Adverse Events — Fluid Imbalance ). In addition, other grade 3/4 non-hematologic toxicity,
grade 4 hematologic toxicity, or death will be considered DLTs if the event attribution is
considered definite or probable by the primary investigator. Diarrhea related to a known
infectious agent is not considered a DLT.

The publication demonstrated that the presence of a papulopustular skin rash strongly
correlated with overall survival in patients receiving erlotinib after failing chemotherapy [150].
Patients with grade 2+ skin rash has median survival of 11.1 months compared to 7.1 months
and 3.3 months for patients with grade 1 and grade 0 skin rashes, respectively. Thus,
presence of a routine grade 3 rash predicts better outcome; therefore, we want to continue
these patients on EGFR TKI therapy with maximal medical support for skin rash. This includes
use of topical and systemic antibiotics and/or corticosteroids as described in Management of
Adverse Events: Skin Rash.

6.4 Concomitant Therapy
6.4.1 Prohibited and Restricted Therapies During Study
6.4.1.1 Prohibited Therapies

Subijects requiring any of the following prohibited therapies should not be enrolled.

Bisphosphonates

Intravenous bisphosphonates will be withheld for the first 8 weeks of dasatinib treatment due
to the risk of hypocalcemia. After the need for Ca®* supplementation has been assessed and
levels documented to be >LLN, subjects on prior bisphosphonate may be restarted with
caution at the investigator’s discretion.

CYP3A4
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Dasatinib is primarily metabolized by the CYP3A4 enzyme. Therefore, potent inhibitors of
CYP3A4 are prohibited during study; for such medications, a wash-out period of >7 days is
required prior to starting dasatinib. Of note, afatinib does not inhibit CYP3A4 or any other
cytochrome P450 enzymes. Subjects should be advised not to consume substantial quantities
of grapefruit juice.

P-Glycoprotein

The adsorption of afatinib is increased by concomitant considering the dose dependence of
adverse events; for safety reasons, patients requiring comedication with potent P-gp inhibitors
(including amiodarone, cyclosporine, erythromycin, ketoconazole, itraconazole, quinidine,
ritonavir, verapamil, tacrolimus, dronedarone, felodipine, nelfinavir, lopinavir, saquinauvir,
ticagrelor, diltiazem, conivaptan, clarithromycin, azithromycin, ranolazine, captopril) or
inducers (including St John's wort, rifampicin, phenobarbital, tipranavir, carbamazepine) will
not be entered into ongoing and planned afatinib trials. In patients requiring any of these
medications after start of afatinib treatment, the decision for continuation of either drug will be
based on the individual circumstances of the patient upon discussion with the responsible Bl
clinical monitor.

Dasatinib was shown to be a substrate of human P-glycoprotein (P-gp) and breast cancer
resistance protein (BCRP) in Madin-Darby canine kidney (MDCK) Il cells. However, dasatinib
exhibits high intrinsic permeability, and thus a meaningful impact of P-gp on its intestinal
absorption upon oral administration is unlikely. Dasatinib was not an inhibitor of P-gp in Caco-2
cells and is not expected to alter the absorption and distribution characteristics of compounds
that are P-gp substrates. (Paragraph reproduced verbatim from BMS Investigator Brochure
v13.0 930003494, pg 25)

Drugs that may increase dasatinib plasma concentrations

CYP3A4 Inhibitors: Dasatinib is a CYP3A4 substrate. Concomitant use of dasatinib and
drugs that inhibit CYP3A4 (e.g., ketoconazole, itraconazole, erythromycin, clarithromycin,
ritonavir, atazanavir, indinavir, nefazodone, nelfinavir, saquinavir, telithromycin) may increase
exposure to dasatinib and should be avoided.

In patients receiving treatment with dasatinib, close monitoring for toxicity and a dasatinib dose
reduction should be considered if systemic administration of a potent CYP3A4 inhibitor cannot
be avoided. Of note, afatinib does not inhibit CYP3A4 (refer to afatinib Investigator Brochure.).

Medications that prolong QT interval
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Subjects enrolled in this study should not take or begin to take concomitant medications known
to prolong the QT interval. For such medications, a wash-out period of >7days is required prior
to starting dasatinib. (Agents which may possibly prolong the QT interval are restricted).
Medications known to prolong the QT interval (Class I; see http://www.qtdrugs.org/medical-
pros/drug-lists/drug-lists.htm) are: Drugs that are generally accepted to have a risk of causing
Torsades de Pointes include:

e quinidine, procainamide, disopyramide

e amiodarone, sotalol, ibutilide, dofetilide

e erythromycin, clarithromycin

e chlorpromazine, haloperidol, mesoridazine, thioridazine, pimozide

e cisapride, bepridil, droperidol, methadone, arsenic, chloroquine, domperidone,
halofantrine, levomethadyl, pentamidine, sparfloxacin, lidoflazine, ranozaline

Should the Investigator believe that beginning therapy with a potentially QT prolonging
medication (other than the ones explicitly prohibited) is vital to an individual subject’s care, the
Investigator must check that the subject’s prior on-therapy EKG has not shown a QTcF > 480
msec in women or >470 msec in men (per ACC/AHA 2010 guidelines for prevention of
torsades [151] [152]), or an increase in QTc > 60 msec over the baseline value.

6.4.1.2 Restricted Therapies

Afatinib is a substrate of P-gp, and its plasma concentrations can be affected by the use of P-
gp inhibitors and it is also likely that P-gp inducers could also influence afatinib plasma
concentrations. The use of potent P-gp inhibitors (including Cyclosporin, Erythromycin,
Ketoconazole, Itraconazole, Quinidine, Phenobarbital salt with Quinidine, Ritonavir, Valspodar,
Verapamil) and potent P-gp inducers (including St John's wort, rifampicin) has to be avoided
during treatment with afatinib.

Drugs that may decrease dasatinib plasma concentrations

CYP3A4 Inducers: Drugs that induce CYP3A4 activity may decrease dasatinib plasma
concentrations. In patients in whom CYP3A4 inducers (e.g., phenytoin, carbamazepine,
rifampicin, phenobarbital, or high-dose dexamethasone) are indicated, alternative agents with
less enzyme induction potential should be used.

Drugs that may have their plasma concentration altered by dasatinib

CYP3A4 Substrates: CYP3A4 substrates known to have a narrow therapeutic index such as
terfenadine, cisapride, cyclosporine, fentanyl, pimozide, quinidine, sirolimus, tacrolimus, or
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ergot alkaloids (ergotamine, dihydroergotamine) should be administered with caution in
patients receiving dasatinib.

Less-potent inhibitors, inducers, and substrates of CYP3A4 are restricted.

St. John's wort (Hypericum perforatum): May decrease dasatinib plasma concentrations
unpredictably. Patients may not take St. John's wort.

Antacids: Nonclinical data demonstrated that the solubility of dasatinib is pH dependent.
Simultaneous administration of dasatinib with antacids should be avoided. If antacid therapy is
needed, the antacid dose should be administered at least 2 hours before or 2 hours after the
dose of dasatinib.

H. Blockers/Proton Pump Inhibitors: Long-term suppression of gastric acid secretion by H,
blockers or proton pump inhibitors (e.g., famotidine and omeprazole) is likely to reduce
dasatinib exposure. The concomitant use of H, blockers or proton pump inhibitors with
dasatinib is not recommended. The use of antacids should be considered in place of H,
blockers or proton pump inhibitors in patients receiving dasatinib therapy.

Medications that inhibit Platelet Function and Anticoagulants

Caution should be exercised if patients are required to take medications that inhibit platelet
function or anticoagulants.
Medications that directly and durably inhibit platelet function include:

e aspirin or aspirin-containing combinations, clopidogrel, dipyridamole
¢ tirofiban, dipyridamole, epoprostenol, eptifibatide, cilostazol, abciximab, ticlopidine,
cilostazol

Medications that directly and durably inhibit anticoagulation include:

e warfarin, heparin/low molecular weight heparin [e.g., danaparoid, dalteparin, tinzaparin,
enoxaparin]

e Exceptions: low-dose warfarin for prophylaxis to prevent catheter thrombosis, and heparin
for flushes of IV lines.

6.4.2 Potential for Afatinib / Dasatinib Interactions

The available literature does not provide any theoretical reason to expect that afatinib will
significantly affect the metabolism or elimination of dasatinib. Dasatinib is metabolized by
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CYP3A4 (primarily), flavin-containing mono-oxygenase-3 (FOM-3), and uridine diphosphate-
glucuronosyltransferase (UGT). Afatinib does not inhibit either of these pathways.

Afatinib is primarily excreted unchanged as parent compound in the feces, although a minor
fraction is metabolized by P-gp mechanisms. It is not a significant substrate of P450 enzymes
such as CYP 3A4, nor is it metabolized by FOM-3. Therefore, it is unlikely that dasatinib will
affect the pharmacokinetic profile of afatinib.

Dasatinib and P-glycoprotein

Dasatinib has been demonstrated to be a substrate of human P-glycoprotein (P-gp) in Madin-
Darby canine kidney (MDCK) Il cells. [153] However, dasatinib exhibits high intrinsic
permeability, and thus a meaningful impact of P-gp on its intestinal absorption upon oral
administration is unlikely. (BMS-354825 Investigator Brochure v13.0 11-3-10, pg 25). Dasatinib
was not an inhibitor of P-gp in Caco-2 cells and is not expected to alter the absorption and
distribution characteristics of compounds that are P-gp substrates.

6.5 Treatment of Persons of Childbearing Potential

Sexually active women of childbearing potential must use an effective method of birth control
during the course of the study, in a manner such that risk of failure is minimized.

Prior to study enroliment, women of childbearing potential (WOCBP) must be advised of the
importance of avoiding pregnancy during trial participation and the potential risk factors for an
unintentional pregnancy. In addition, men enrolled on this study should understand the risks to
any sexual partner of childbearing potential and should practice an effective method of birth
control.

All WOCBP MUST have a negative pregnancy test prior to first receiving investigational
product. (see Study Calendar). If the pregnancy test is positive, the patient must not receive
investigational product and must not be enrolled in the study.

In addition, all WOCBP should be instructed to contact the Investigator immediately if they
suspect they might be pregnant (e.g., missed or late menstrual period) at any time during
study participation. The Investigator must immediately notify Boehringer-Ingelheim and Bristol-
Myers-Squibb in the event of a confirmed pregnancy in a patient participating in the study.

Female patients who are not of childbearing potential due to being postmenopausal (2 years
without menses) or surgical sterilization (oophorectomy, hysterectomy, and/or tubal ligation) do
not need to use contraception.
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All other female patients are considered to have childbearing potential and should use
adequate contraception throughout the study (from screening until end of study participation or
28 days after last dose of trial medication, whichever is later).

Acceptable methods of contraception for WOCBP include hormonal contraception and double
barrier method. Double barrier method of contraception is defined as two barrier methods used
simultaneously each time the patient has intercourse. Accepted barrier methods include
diaphragm, female condom, cervical cap, male condom, and IUD (the diaphragm and cervical
cap must be used in conjunction with spermicidal jelly/cream). If hormonal contraceptives are
used, at least one barrier method should also be used. Partner vasectomy, natural “rhythm,”
and spermicidal jelly/cream are not acceptable as methods of contraception.

Male patients should use adequate contraception throughout the study (e.g. condom and
spermicidal jelly).

6.6 Patient Withdrawal Criteria

Protocol therapy will be discontinued at any time if any of the following situations occur:
progressive disease; development of toxicity that, in the Investigator's judgment, precludes
further therapy:

1) patient refusal

2) patient lost to follow-up/noncompliance

3) intercurrent iliness

4) at the discretion of the Investigator or sponsor
5) study termination

When a patient is removed from the study, the Investigator will clearly document the reason in
the medical record and complete the appropriate case report form page describing the reason
for discontinuation. If the reason for withdrawal from the trial is the death of the subject, the
two options for categorizing withdrawal are either progressive disease or an adverse event
(AE); more than one AE may be documented as a reason for withdrawal. Only one event will
be captured as the cause of death. Note that death is an outcome and not an AE. Deaths
unequivocally due to progression are not SAEs. All trial treatment—related toxicities and SAEs
must be followed up until resolution. All subjects who have new or worsening CTC grade 3 or 4
laboratory values at the time of withdrawal must have further tests performed and the results
recorded appropriately until laboratory values have returned to CTC grade 1 or 2, unless these
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values are not likely to improve because of the underlying disease. In these cases, the
investigators must record their opinions in the subject’'s medical records. Laboratory
abnormalities should not be reported as adverse events unless any criterion for an SAE is
fulfilled and/or the laboratory abnormality causes the subject to discontinue the study, and/or
the investigator insists the abnormality should be reported as an AE.

At withdrawal, all on-going study-related toxicities and SAEs must be followed until resolution,
unless, in the investigator’s opinion, the condition is unlikely to resolve due to the subject’s
underlying disease. After withdrawal from treatment, subjects must be followed up for all
existing and new drug-related AEs for 21 calendar days after the last dose of trial drug. All new
drug-related AEs occurring during that period must be recorded and causality assigned, and all
study-related toxicities and SAEs must be followed up for resolution where possible. Physical
examination, tumor measurements, CBC with differential and CMP, and evaluation are to be
performed when the patient goes off-study (EOT).

6.7 Noncompliance

All instances of noncompliance and all resulting protocol deviations will be recorded on the
case report forms. Participants will be given one opportunity to fail to adhere to study
requirement for return of a pill bottle and/or a cycle diary. If a second violation occurs,
participants must return their previous pill bottle and /or diary before any additional study pills
will be dispensed.

6.8 Accountability Procedures

Patients must bring back empty bottles and all remaining afatinib and dasatinib tablets, so
these can be counted. The patients will also be required to keep a pill diary. The number of
tablets taken will be recorded on the case report forms.

6.9 Study Period

Patients will be required to remain on study for the first two cycles unless they develop
intolerable toxicities, have rapid progression, or fulfill the patient withdrawal criteria above.
Patients with documented response or stable disease can continue therapy until progression
or intolerable toxicity. A pattern of participants failing to adhere to study requirements after one
or more previous violations or warnings may also result in participants discontinuing treatment
(See Patient Withdrawal Criteria).
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6.10 Trial Discontinuation

For reasonable cause, the Investigator or sponsors may terminate this study prematurely.
Conditions that may warrant termination include, but are not limited to, the discovery of an
unexpected, significant, or unacceptable risk to the patients enrolled in the study or if the
accrual goals are met. A written notification of termination will be issued.

6.10.1 Special Situations

Patients will discontinue treatment if they experience deterioration in left ventricular cardiac
function (LVEF) to CTCAE Grade =3.

Patients will discontinue treatment if they are diagnosed with an ILD.

In the event of a prolonged (=7 consecutive days) grade 2 drug-related event not listed in the
table above, which is poorly tolerated by the patient, the investigator may choose to pause the
medication for up to 14 days to allow the patient to recover to grade 1 or baseline followed by
a dose reduction according to a 5 days on, 2 days off schedule.

Pregnancy: See Treatment of Women of Child-Bearing Potentials for policy regarding
mandatory contraception. In rare cases, pregnancy might occur in clinical trials. Once a female
subject has been enrolled into the clinical trial, after having taken study medication, the
investigator must capture any drug exposure during pregnancy. The investigator will follow the
pregnancy until outcome is known. An SAE report must be forwarded to the pharmaceutical
company if the outcome of the pregnancy results in an abortion/miscarriage or the occurrence
of any other SAE(s).

Patients will discontinue treatment if they are diagnosed with pregnancy.

6.11 Management of Adverse Events
6.11.1 Rash

A proactive and early approach to management of rash is crucial. Rash can be managed by a
variety of treatment options to relieve symptoms and reduce the rash. A guideline table for
management of papulopustular skin rash is provided in the Appendix: Management of Skin
Rash.

The recommendations for management are as follows:
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General/Prevention: strict sun protection; use of a sunscreen of Sun Protection Factor 15
(SPF 30 or higher, preferably containing zinc oxide; use of a thick, alcohol-free emollient
cream; avoid harsh detergents, avoid using a solarium.

It is optional and recommended that participants receive a prescription for minocycline 50 mg
or 100 mg bid for the initial 8 weeks of afatinib treatment to prevent papulopustular skin rash,
per dermatology guidelines. [154]

CTCAE Grade 1 rash: Initiate topical hydrocortisone (1% or 2.5%) cream and clindamycin 1%
gel should be used.

CTCAE Grade 2 rash: Refer to Appendix, Management of Skin Rash, Relief from major
symptoms caused by CTCAE Grade 2 skin related adverse events should be achieved by a
combination of local and systemic therapies. In Phase Il trials, this approach enabled
continued dose for the majority of patients requiring dose reduction for skin toxicity.
Specifically we recommend including:

1) Systemic antibiotics ( minocycline 100 mg PO bid or doxycycline.).

2) Topical treatment (hydrocortisone 2.5% cream, clindamycin 1% gel, pimecrolimus 1%
cream).

Optional:
1) Oral or topical antihistamines (diphenhydramine, hydroxyzine, chlorpheneramine, etc.).

2) Oral prednisone (short term i.e., <14 days treatment) may be added at investigator’'s
discretion.

Any of the following additional therapies can be prescribed to help with rash: minocycline,
bactrim, topical tetracycline, topical clindamycin, topical silver sulfadiazine, diphenhydramine,
oral prednisone (short course) at discretion of investigator. Systemic and topical treatment
should be initiated at the start of CTCAE Grade 2 rash and continue until improvement or
resolution to CTCAE Grade <1. If grade 2 rash persists for 2 7 days despite treatment and is
poorly tolerated by the patient, the investigator may choose to pause treatment for up to 14
days followed by a reduction in the dose of afatinib.

CTCAE Grade 3 rash: Treatment algorithm should follow CTCAE Grade 2 rash algorithm as
outlined above, with the exception of a Severe Rash, defined as outlined below:
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Severe Grade 3 rash: In the event of severe, generalized erythroderma or macular, papula or
vesicular eruption; desquamation covering more than 50% of body surface area (BSA),
treatment with afatinib and dasatinib should be paused until recovery to CTCAE Grade <2.
This is in accordance with Lacouture et al, Expert Rev. Anticancer Ther 13(6) 2013. Treatment
should be resumed at a reduced dose per Appendix, “Papulopustular Skin Rash”. If CTCAE
Grade =3 rash does not resolve to CTCAE Grade <2 after 14 days of stopping afatinib
treatment and despite optimal supportive care, the patient should not receive any further
treatment with afatinib and the End of Treatment visit should be scheduled.

CTCAE Grade 4: Patients experiencing Grade 4 skin toxicity should receive expedient
medical evaluation and cessation of all study drugs.. If Phase IA during DLT evaluation
window, a DLT will be registered. Otherwise, Grade 4 rash that has not improved to <2 by 14
days, should be discontinued from study and EOT performed.

6.11.2 Diarrhea

Oral hydration is essential regardless of severity; appropriate rehydration (1.5 L/m?day plus
equivalent of actual fluid loss) and electrolyte replacement has to be ensured in the event of
CTCAE Grade 2 and Grade 3 adverse events. See “Appendix, Management of Diarrhea”.
Participants should be counseled to purchase or receive prescriptions for Imodium because of
the likelihood of experiencing any episode of diarrhea. This counseling should take place at
C1D1, the initiation of study drug.

For Grade 1, if any diarrhea is experienced (CTCAE Grade 1), two 2 mg loperamide tablets
should be taken immediately, followed by one 2 mg tablet with every loose bowel movement,
up to a maximum daily dose of 10 tablets (20 mg). Both dasatinib and afatinib should continue
at the current doses. In the event of diarrhea patients should be advised to avoid lactose-
containing products or any foods known to aggravate diarrhea. In particular, spicy foods
should be avoided and meals divided to 6 small meals per day.

For Grade 2, patients should begin loperamide (4 mg at first onset, followed by 2 mg q 24
hours until diarrhea free for 12 hours). Lomotil (2.5 mg tablets, 1-2 PO g6hr) should be added
at the discretion of the treating physician, and is strongly recommended if patients have
previously been treated with loperamide. Both dasatinib and afatinib should continue at the
current doses. Intravenous fluids may be considered in select cases.

For Grade 3, or CTCAE Grade 2 diarrhea lasting = 3 days (72 hours) despite adequate
antidiarrheal treatment, in Phase IB afatinib and dasatinib must be paused until recovery to
CTCAE < Grade 1. Maximal medical support with Imodium and Lomotil should be followed as
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in Grade 2. Of note, if Grade 3 diarrhea persists after 2 days of optimal supportive care and
cessation of study drug, DLT should be registered (See DLT definition) and will be recorded,
and EOT performed with appropriate interval.

After resolution of Grade 3 diarrhea to <1, both dasatinib and afatinib can be reintroduced at
the reduced dose according to the dose reduction scheme of 5 days on, 2 days off, along with
prophylactic loperamide and/or lomotil. If grade 3 diarrhea again recurs, the patient again
temporarily discontinued from both agents, and for Phase IA a DLT must be registered. For
Phase 1B, when diarrhea improves to Grade <1, the patient may again re-attempt dasatinib &
afatinib. If despite optimal supportive care and a treatment pause, diarrhea does not resolve to
CTC Grade <1 within 14 days, the patient must not receive any further afatinib or dasatinib
treatment and EOT should be performed at appropriate interval.

For Grade 4 diarrhea, a DLT should be registered and patients should be discontinued from
study treatment. No reattempt of treatment at the next lowest dose cohort is permitted.

6.11.3 Nausea and Vomiting

Nausea and vomiting may significantly affect patients’ adherence to the treatment and their
quality of life. In order to reduce the occurrence and the intensity of emesis, the patients
should be treated with an aggressive antiemetic program, as recommended in Appendix:
Management of Nausea and Vomiting.

In case of nausea and/or vomiting = CTCAE grade 2, appropriate hydration (1.5 L/m?/day plus
hydration deficit) must be ensured.

6.11.4 Pulmonary

Unexplained dyspnea, either new or progressive, should be aggressively evaluated. Careful
assessment of all patients with an acute onset and/or unexplained worsening of pulmonary
symptoms (dyspnea, cough, fever) should be performed to exclude ILD. Both afatinib and
dasatinib should be interrupted pending investigation of these symptoms. If interstitial lung
disease is diagnosed, study drug should be permanently discontinued and appropriate
treatment instituted, including verbal discussion with, and referral to, a pulmonologist.

If doses have to be held, those doses will be skipped and will remain on schedule. Any doses
that are inadvertently skipped will not be replaced and the patient will remain on schedule.
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6.11.5 Fluid Imbalance

Dasatinib has been reported to cause transudative pleural effusions in patients with cancer.
For new or worsening pleural effusions in patients, diuretics and/or a brief course of
corticosteroids should be instituted according the recommended guidelines (See, “Appendix:
Management of Localized Edema”. For effusion that continue or worsen despite use of
diuretics/corticosteroids, thoracentesis should be performed to confirm the nature of the
effusion including LDH and protein levels and cytology should be evaluated to confirm that the
effusion is not malignant. For symptomatic effusions that recur after thoracentesis, patients
should be considered for either (i) pleurodesis with talc or betadine or (ii) indwelling chest tube.
This decision will be left to the discretion of the treating physician. Patients who develop grade
3 pleural effusions (symptomatic and supplemental oxygen, >2 therapeutic thoracentesis, tube
drainage, or pleurodesis) should have dasatinib held for up to 14 days and then may restart
dasatinib at the next lower dose. Patients who then redevelop grade 3 pleural effusions
should be discontinued from dasatinib and afatinib and DLT registered.

6.11.6 General Dose Modifications Beyond Cycle 2

Given the chronic nature of these medications and the possibility of developing DLT or
intolerable toxicities beyond cycle 1, allowances are made for dose modifications beyond
those discussed above for afatinib and/or dasatinib. If a patient develops a DLT or intolerable
grade 1 or 2 non-hematologic toxicity after cycle 1, dose modifications of afatinib and/or
dasatinib are allowable at the treating physician’s discretion. Treatment with afatinib and/or
dasatinib can be withheld until toxicity resolves to less than or equal to grade 2 (for patients
with documented DLT) or when the patient’s intolerable toxicity resolves. The dose of the
withheld compound(s) can then be modified at the treating physician’s discretion. See
Appendix: Toxicity Tables for general recommendations. For dose interruption of afatinib, re-
treatment can either be at the same dose or reduced one level, viz. from 40 mg daily to 30 mg
daily. For dose interruption of dasatinib, re-treatment can be at the same dose or reduced one
level, viz. from 100 mg daily to 80 mg daily. Patients who fail to recover to grade 0/1 or
tolerable grade 2 from a treatment related AE within 14 days or those who require a third dose
reduction should discontinue therapy.
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7 OBSERVATIONS
71 Methodology
711 Plasma Collection and Processing

Blood samples are to be collected from an indwelling catheter or by direct venipuncture. If a
catheter is used for blood collection, then approximately 10 mL of blood should be withdrawn
initially and discarded.

7.2 Correlative Science
7.21 Stored Plasma Samples

Previous studies have indicated that SRC inhibitors can reduce tumor production of p-SRC,
VEGF and IL-8 that are important factors for tumor angiogenesis. Blood will be collected at
the time of screening or day 1, and again on day 29 to assess for future correlative markers
with a purple-top EDTA tube. These samples will be processed and analyzed for plasma-
based molecular markers. Serum/Plasma will be centrifuged for 1 minute at 12,000 rpm to
pellet any floating debris/cells, and then transferred to a fresh microcentrifuge tube and
immediately frozen and stored at —80°C.

These samples will be processed and analyzed for plasma-based molecular markers.
Specifically, plasma is extracted and assessed for epidermal growth factor receptor (EGFR)
mutation type and copy number. This testing is done using digital droplet PCR with specifics
primers for EGFR L858R, Exon 19 del, and T790M. This testing is performed by collaborator
(Biodesix), using an established and executed material transfer agreement (Biodesix-Moffitt
113016). Coded plasma aliquot samples are shipped to collaborator by Moffitt Tissue Core,
and coded .csv file containing the number of relevant reads per pooled aliquot is then sent
back to the investigator by the collaborator.

7.2.2 Radiomic Analysis for Imaging Predictive Markers

The aim is to use state of the art image acquisition and feature extraction analysis to obtain a
radiomic profile that predicts the clinical activity of dual tyrosine kinase inhibitors in patients
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with  NSCLC. All Radiomics analysis will be performed retrospectively. Trial participants will
not be subject to any additional direct testing, imaging, or charges as part of this component of
the correlative science. Only imaging data available via Moffitt PACS system will be analyzed
as part of this correlative endpoint. Participants are encouraged to have baseline and
surveillance imaging performed at the Cancer Center.

7.2.21 Assessment

Tumor radiomics involves the high throughput segmentation of tumor volumes from anatomic
images, the extraction of quantitative features from rendered volumes which are used to write
a report. Segmentation is provided by a research scientist (Dr. V Kumar) in consultation with a
radiologist (Dr. E. Outwater and/or Dr. D. Klippenstein) and a computer expert (Dr. Yuhua Gu).
Segmentation is achieved through a one-click region growing routine. Because this often fails
to segment the tumor on first pass, multiple operator inputs are required. To minimize the
operator inputs and optimize the segmentation we developed an algorithm that performs the
region growing, followed by region shrinking. In this shrunken volume, 20 different seed points
are inserted on a Cartesian grid and these are used simultaneously as seed points. This has
been repeated 20 different times each for 19 different patients. These results have been
compared to the same lesions independently segmented by 5 different radiation oncologists,
with a linear correlation coefficient of 0.926. Work is ongoing to improve the multi-seed point
segmentation. For the current study, segmented volumes are overread by thoracic
radiologists. Over 300 features are extracted in the report.

Reconstructed data will be used to determine RECIST 1.1 response if available. Coded and
reconstructed data will be sent to Moffitt for central review with annotated markup of lesions
used in RECIST v1.1 measures. If possible, we will endeavor to obtain raw (unreconstructed)
data for archival storage, although the logistics have yet to be worked out and thus, is not a
component of the protocol.

For the purpose of the Radiomic analysis, only the diagnostic CE-CTs obtained prior to
therapy and at the time of disease progression will be utilized. Additional CE-CTs will be
obtained as described in the study calendar for the determination of the primary and
secondary protocol objectives.

7.22.2 Data Recording

DICOM data will be transferred to MCC via CDs or secure FTP, and the research team
headed by Eric K. Outwater, MD will proceed to segment. He will overread these segmented
volumes to ensure compliance with standard practice. From these segmented lesions,
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volumes will be rendered and reports generated on all 233 quantitative features. A second
level of Quality Assurance will involve comparison of the RECIST v1.1 metrics generated by
automated feature extraction to the values provided by individual radiologists at the initiating
site. At the MCC these data will be parsed to answer the following questions:

1. Is the range of values for SCLC features similar or different to that observed for NSCLC?
2. Can pre-therapy features be used to predict response to TKls?

3. Can changes in features following therapy be used to predict outcome to TKls?

4. Do any CT features correlate with molecular biomarkers being collected in this study?

5. Do biomarkers add to the diagnostic, or predictive accuracy of the image features?

6. Are any features more reproducibly changed compared to RECIST?

Data generated from these methods will be entered into a nascent CaBIG complaint database
that will be made accessible by the trial statistician.

7.3 Assessment of Safety
7.31 Safety Evaluation Overview

Patients are seen at screening, C1D8, C1D15 for the first cycle in Phase IA for evaluating of
toxicity. This includes a complete history and physical exam including weight, vital signs,
assessment of performance status and laboratory evaluation including complete CBC with
differential, platelet count, and CMP.

For purposes of dose escalation, only DLTs collected during the first 28 day cycle will be
collected and analyzed. However, during cycle 2 and for treatment beyond cycle 2, DLTs will
continue to be collected during the visits to the treating physician. (see Table 8: Dose
Escalation). While there is no formal process for analyzing these data, these data will be
periodically reviewed by the study Pl to assess the potential of delayed toxicities of therapy.
See Section: DLT definition, for definition of DLT. In cases in which a Grade 3 toxicity is
awaiting resolution with supportive care for DLT determination, the dose escalation decision
will be postponed until the evaluation time for DLT determination has elapsed.

Toxicity is graded according to the National Cancer Institute Common Terminology Criteria for
Adverse Events (NCI-CTCAE) version 4

(http://ctep.cancer.gov/forms/CTCAEv4.pdf).
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7.3.2 Adverse Events

During the screening phase of the trial, the patient’s condition will be assessed (e.g.,
documentation of history / concomitant diagnoses and diseases), and subsequently all
relevant changes from baseline will be noted.

The definition of adverse events (AEs) and serious adverse events (SAEs) can be found in
section, “9.2 Definition of Adverse Events.” The most common adverse events are expected to
be gastrointestinal (diarrhea, nausea, vomiting), papulopustular skin rash, and fluid retention.
The management of these toxicities is outlined in Appendix: Toxicity Tables.

Patients will be required to report spontaneously any adverse events (AEs) as well as the
dates of onset and end of these events. Specific questions will be asked wherever required or
useful to more precisely describe an AE and to allow a grading according to CTCAE, Version
4. A carefully written record of all AEs shall be kept by the investigator in charge of the trial.

Records of AEs shall include data on the date of onset, end date, and CTCAE grading of the
event as well as any treatment or action required for the event and its outcome. Regular and
continuing assessment of safety will be performed at least once per course during the first six
courses and every three weeks thereafter. Dose reduction schemes are provided in specified
tables (See Management of Adverse Events) for patients who experience specified adverse
events and who, at the discretion of the investigator, could derive benefit from continuing
treatment on the protocol.

e Adverse events which are not yet recovered at the End of Treatment visit will be
followed up until recovery, or in case of persistence sufficient characterization of the
toxic effects has been achieved, then Bristol-Myers-Squibb and Boehringer Ingelheim
GmbH may agree not to pursue them further.

e Adverse events that occur between cessation of treatment and End of Treatment visit
will only be reported if they are considered related to trial medication or procedures by
the Investigator. Total observational period for AE reporting is 30 days after
discontinuation of study drug.

e Adverse events occurring after the End of Treatment visit will be reported only if
considered serious (SAEs) and related to trial medication or procedures.

Data regarding deaths which are not related to trial medication will be collected for the
purposes of assessing the overall survival endpoint but these deaths will not be reported as
SAEs.
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7.3.3 Time Period Reporting Requirements

e Beginning of Treatment to End of Treatment visit: Report all AEs and SAEs regardless
of relatedness. This includes all deaths.

e End of Treatment visit to final observation: Report AEs and SAEs which are considered
related to study treatment or procedures.

Death should not be reported as an SAE unless considered related to study treatment or
procedures (because death is an endpoint and will be followed-up separately). See Section:
Section: Adverse Event Reporting Period for comprehensive review of reporting procedures.

Definitions and requirements for documentation and reporting of AEs and serious adverse
events (SAEs) during a trial in OnCore are provided in “Definition of Adverse Events.”

7.3.3.1 Hospitalization

Patients may be hospitalized for administrative reasons during the trial. These and other
hospitalizations planned at the beginning of the trial need not be reported as SAEs if they have
been documented at the screening visit and have been performed as planned.

Changes observed in safety tests including blood pressure, pulse rate, electrocardiogram
(EKG) and laboratory tests will be recorded as AEs and graded according to CTCAE, if they
are not associated with an already reported AE, symptom or diagnosis, and meet at least one
of the following criteria:

e Action is required and taken with the investigational drug, i.e., dose reduction or
treatment discontinuation.

e Treatment is required (i.e., a concomitant medication is added or changed).

7.3.3.2 Worsening of pre-existing conditions

Expected fluctuations or expected deterioration of the underlying disease will not be recorded
as an AE. If progressive disease occurs and is associated with symptoms or meets one of the
seriousness criteria, the signs and symptoms of progressive disease will be reported as an
adverse event or a serious AE (if applicable).

The only exception to the above is in the event of a death which is attributed to progressive
disease but where the signs and symptoms are not available. In this situation it is acceptable
to report the progressive disease as the serious AE.
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A pre-existing condition present at baseline, which remains unchanged during the trial, does
not need to be recorded as adverse event. However, any worsening of any pre-existing
baseline condition should be reported as an adverse event. Examples of worsening of a
preexisting condition that should be recorded as an AE are given below:

e Worsening of condition meets the criteria for an SAE

e Action is taken with the investigational drug (i.e. dose is reduced or treatment is
discontinued)

e Treatment is required (concomitant medication is added or changed)

e The investigator believes a patient has shown a clear deterioration from baseline
symptoms

7.3.3.3 Assessment of healthcare resource use

If patients are hospitalized due to adverse events, the reason for hospitalization, the duration
of hospital stay, emergency room admission and time in the intensive care unit will be
documented in OnCore®. Adverse event-related outpatient visits and interventions will also be
documented in OnCore®. Information on caregiver support (home care), hospital, and
outpatient visits (other than scheduled visits) collected in the OnCore® will inform on
healthcare resource use required to treat the trial indication and adverse events observed
during the trial.

7.3.3.4 Laboratory investigations

Blood samples will be collected at the time points specified in the Study Calendar and
analyzed in a laboratory facility at (or close to) the investigational site. Safety laboratory
examinations include hematology and biochemistry. In case of neutropenia, blood will be
examined as clinically indicated at the discretion of the investigator until recovery.

For patients receiving study drug, the decision to continue treatment will be based on
assessment of laboratory parameters. Therefore the results of these assessments should be
available and assessed on the day of treatment prior to commencing treatment.

Safety laboratory assessment will include at least the following parameters:

e Hematology: Red blood cell count (RBC), neutrophils, hemoglobin, hematocrit, white
blood cell count (WBC) and differential, platelets.
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e Biochemistry: Glucose, sodium, potassium, calcium, creatinine, aspartate amino
transferase (AST), alanine amino transferase (ALT), alkaline phosphatase, total
bilirubin, urea, magnesium.

e Pregnancy test At screening, B-HCG testing in urine or serum will be performed in
women of childbearing potential.

7.3.3.5 Physical examination and performance score

A physical examination will be performed at screening and at the time points specified in the
Study Calendar.

A full physical exam serves as a clinical tumor assessment and should include a
cardiopulmonary examination, examination of the regional lymph nodes, examination of the
abdomen, and an assessment of the mental and neurological status. Additional symptoms that
have not been reported during a previous examination should be clarified. Wherever possible,
the same investigator should perform this examination.

Measurement of height (in cm) and body weight (in kg) and the evaluation of the ECOG
performance score will be performed at the time points specified in the Study Calendar.

7.3.3.6 Vital signs

Vital signs (blood pressure, pulse, and respiratory rate after 2 minutes supine rest) and
temperature will be recorded at the screening visit and at the time points specified with the
physical examination.

7.3.3.7 EKG

A 12-lead resting EKG will be performed at the time points specified in the Study Calendar.
EKGs will be performed using a digital EKG machine.

The investigator should review the EKG data at the time of the visit and this will be used to
make decisions on eligibility for the study and treatment.

7.3.3.8 Left ventricular function assessment

Left Ventricular Ejection Fraction (LVEF) as measured by echocardiography or MUGA scan
will be assessed at time points specified in the Study Calendar. The same method of
measurement should be used throughout the study.
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e MUGA Scan - The Multiple Gated Acquisition scan (MUGA) is recommended as a non-
invasive method for the assessment of diseases of the heart muscle. It is used for the
monitoring of the ejection fraction of the cardiac ventricles, especially the left ventricular
ejection fraction (LVEF).

e Echocardiography (ECHO) Echocardiography will be performed to assess the LVEF
according to the standard guidelines of the American Society of Echocardiography
(ASE). http://asecho.org/Guidelines.php

7.34 Data and Safety Monitoring Committee (DMSC)

A Data and Safety Monitoring Committee (DSMC) will be set up for this study in order to
ensure its ongoing safety. Safety review meetings will be held according to the DMC charter:
approximately every 3 months (depending on the rate of enrolment) and at the time of data
review.

Inclusion of patients in the study will continue during the scheduled meetings of the DMC.
Decisions on trial termination, amendment or cessation of patient recruitment, based on safety
or outcome findings will be made after recommendations from the DMC have been assessed
by the sponsor. (For comprehensive description of DSMC procedures, see Data Safety
Monitoring Board).

74 Assessment of Efficacy
7.41 Evaluation of Response

Tumor size is assessed via computed tomography at day #50 + 7 days, and every 56 days + 7
days thereafter. Magnetic resonance imaging may be used only in those select cases in which
such imaging is preferable for specific metastases, such as the brain or pelvis. At investigator
discretion, Whole Body PET/CT scan may be substituted for CT scan for evaluation of
responses.

The Phase IA group will include participants with any evaluable disease, including small
lesions (longest diameter <10 mm), or lytic bone metastases, leptomeningeal disease, ascites,
pleural/pericardial effusion, inflammatory skin metastasis, lymphangitis pulmonis, and cystic
lesions. These disease elements are not necessarily included in formal RECIST criteria. Since
there may be cases in which the response type is radiographically or clinically inconclusive, it
is the responsibility of the clinician (with shared input from principle investigator) to decide
upon continuation of study drug.
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For the Phase IB extension cohort only, Modified Response Evaluation Criteria in Solid Tumors
(RECIST v 1.1) are used to determine tumor response and disease progression. (See
Response criteria).

7.4.2 Response Criteria for Phase I1A
7.4.2.1 Baseline criteria

Measuring of tumor lesions at baseline. The Phase IA portion of the trial requires the presence
of measurable lesions at baseline.

Definition of “Measurable Lesions”:

e Lesions that can be accurately measured in at least one dimension (longest diameter to
be recorded) as > 10 mm by CT scan and MRI (no less than double the slice
thickness). 10 mm caliper measurement by clinical exam (when superficial).

e Lytic bone lesions, with an identifiable soft tissue component, evaluated by CT or MR,
can be considered as measurable lesions if the soft tissue component otherwise meets
the definition of measurability previously described.

e "Cystic Lesions" thought to be cystic metastases can be considered as measurable
lesions, if they meet the definition of measurability. However, if non-cystic lesions are
present in the same patient, these should be preferably selected for assessment.

e Tumor lesions situated in a previously irradiated area, or in an area subjected to other
loco-regional therapy, are usually not considered measurable unless there has been
demonstrated progression in the lesion.

e All other lesions will be judged as “non-measurable”, including lesions <10 mm on spiral
CT.

All measurements will be recorded in metric notation, using a ruler or calipers. All baseline
evaluations will be performed as close as possible to the treatment start and never more than
4 weeks before the beginning of the treatment.

7.4.2.2 Specifications by methods of measurements

The same method of assessment and the same technique will be used to characterize each
identified and reported lesion at baseline and during follow-up. Imaging based evaluation is
preferred to evaluation by clinical examination when both methods have been used to assess
the anti-tumor effect of a treatment. Spiral CT of the chest and abdomen will be used for the

76



Protocol: Phase I Dasatinib/Afatinib in NSCLC Version 3.0: March 22, 2017

initial assessment, for assessment of disease response, and, whenever possible, for the
documentation of recurrent and/or progressive disease.

CT and MRI; CT (applies only for recurrent/progressive disease) might be the best currently
available and reproducible methods to measure target lesions selected for response
assessment. Conventional CT should be performed with cuts of 10 mm or less in slice
thickness contiguously. Spiral CT should be performed using a 5 mm contiguous
reconstruction algorithm. This applies to the chest and abdomen. Head & neck and
extremities usually require specific protocols. These scans will be read by thoracic radiologists
trained in RECIST v 1.1 criteria at the treating cancer center.

Clinical lesions (applies only for recurrent/progressive disease): Clinical lesions will only be
considered measurable when they are superficial (e.g. skin nodules, palpable lymph nodes).
For the case of skin lesions, documentation by color photography including a ruler to estimate
the size of the lesion is recommended.

Chest X-ray (applies only for recurrent/progressive disease): Lesions on chest X-ray are
acceptable as measurable lesions only when they are clearly defined and surrounded by
aerated lung. However, CT is recommended and preferred as the tool for response
measurement in this study. Chest x-ray will be used for interim surveillance for pleural effusion,
a known dasatinib-associated toxicity.

Ultrasound (applies only for recurrent/progressive disease): When the primary endpoint of the
study is objective response evaluation, ultrasound (US) should not be used to measure tumor
lesions that are clinically not easily accessible. It is a possible alternative to clinical
measurements for superficial palpable nodes, subcutaneous lesions and thyroid nodules. US
might also be useful to confirm the complete disappearance of superficial lesions usually
assessed by clinical examination.

7.4.2.3 Tumor response evaluation

To assess objective response, it is necessary to estimate the overall tumor burden at baseline
and use this as a comparator for subsequent measurements. Patients with any clinically or
radiologically evaluable disease will be included on Phase IA of this protocol. However, only
patients with measurable disease by RECIST v. 1.1 criteria will be included in the Phase IB
extension. Objective tumor response in this IB group is a secondary endpoint. Measurable
disease is defined by the presence of at least one measurable lesion as defined above. If the
measurable disease is restricted to a solitary lesion, its neoplastic nature must be confirmed by
histology for participation in this study. Evaluation should follow Table 10.
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For participants with measurable disease, up to 5 lesions representative of all involved
organs should be identified as target lesions and will be recorded and measured at
baseline. Target lesions should be selected on the basis of their size (lesions with the longest
diameter) and their suitability for accurate repetitive measurements (either by imaging
techniques or clinically). A sum of the longest diameter (LD) for all target lesions will be
calculated and reported as the baseline sum LD. The baseline sum LD will be used as
reference to further characterize the objective tumor response of the measurable dimension of
the disease.

All other lesions (or sites of disease) should be identified as non-target lesions and should also
be recorded at baseline. Measurements are not required and these lesions should be followed
as ‘present’ or ‘absent.’

743 Response Criteria for Phase IB
7.4.3.1 RECIST v.1.1 criteria

Evaluation of Target lesions:

Response Criteria for Phase IB wil follow RECIST v.1.1, posted at
http://www.recist.com/recist-in-practice/01.html. The criteria are provided below for reference
purposes only. In the advent of any inconclusive or discordant finding, the most updated
RECIST v1.1 criteria will hold precedence. In the advent of any incremental development of a
newer RECIST version, a protocol amendment will be required to change from RECIST
version 1.1.

Complete Response (CR is defined as disappearance of all target lesions.

Partial Response (PR) is defined as at least a 30% decrease in the sum of LD of target lesions
taking as reference the baseline sum LD.

Progressive Disease (PD) is defined as at least a 20% increase in the sum of LD of target
lesions taking as references the smallest sum LD recorded since the treatment started or the
appearance of one or more new lesions.

Stable Disease (SD) is defined as neither sufficient shrinkage to qualify for PR nor sufficient
increase to qualify for PD taking as references the smallest sum LD since the treatment
started.

Evaluation of Non-Target lesions:
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Complete Response (CR): Disappearance of all non-target lesions (tumor markers are not
applicable).

Non-Complete Response (non-CR): Persistence of one or more non-target lesion (tumor
markers are not Non-Progression (non-PD).

Progression (PD): Appearance of one or more new lesions. Unequivocal progression of
existing non- target lesions (although a clear progression of "non target" lesions only is
exceptional, in such circumstances, the opinion of the treating physician should prevail and the
progression status should be confirmed later on by the review panel or study chair).

Evaluation of Best Overall Response:

The best overall response is the best response recorded from the start of the treatment until
disease progression/recurrence (taking as reference for progressive disease the smallest
measurements recorded since the treatment started). In general the patient's best response
assignment will depend on the achievement of both measurement and confirmation criteria.

Table 10: Best response

Target Lesion Non-Target Lesion | New Lesion Overall Response
CR CR No CR

CR Non-CR/Non-PD No PR

PR Non-PD No PR

SD Non-PD No SD

PD Any Yes or No PD

Any PD Yes or No PD

Any Any Yes PD

Note:

Patients with a global deterioration of health status requiring discontinuation of treatment
without objective evidence of disease progression at that time will be reported as “symptomatic
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deterioration.” Every effort should be made to document the objective progression even after
discontinuation of treatment.

Conditions that may define "early progression, early death, and inevaluability" are study
specific and should be clearly defined in each protocol (depending on treatment duration,
treatment periodicity). For the purpose of this protocol, disease evaluation for response and
survival will start from day 1 of therapy. Patients not receiving their first dose of therapy will be
censored.

In some circumstances it may be difficult to distinguish residual disease from normal tissue.
When the evaluation of complete response depends upon this determination, it is
recommended that the residual lesion be investigated (fine needle aspirate/biopsy) before
confirming the complete response status.

7.4.3.1.1 Definition of Evaluable Participants:

Participants are considered evaluable who receive their first dose of therapy. Non-evaluable
participants are those who do not receive the first dose of therapy.
Participants who withdraw consent or discontinued due to protocol violations prior to the first
evaluation are not considered evaluable for efficacy.

For other definitions, see Section 7.4.3.2.1 “Progression Definitions”.

7.4.3.2 Confirmatory measurement / duration of response

Confirmation. Confirmation of response is not required for this study.

Duration of overall response of Progression Free Survival. The duration of overall response is
measured from the time measurement criteria are met for CR/PR/SD (whichever is first
recorded) until the first date that recurrent or progressive disease is objectively documented
(taking as reference for progressive disease the smallest measurements recorded since the
treatment started). The duration of overall complete response is measured from the time
measurement criteria are first met for CR until the first date that recurrent disease is objectively
documented.

Duration of stable disease. Stable disease is measured from the start of the treatment until the
criteria for progression are met, taking as reference the smallest measurements recorded
since the treatment started. Stable disease will be assessed for induction chemotherapy and
defined as the time interval between the initial CT (weeks —4 to —1) and the first follow-up CT
(week 8).
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Response review. Response is the secondary endpoint in this study. We will periodically
(approximately every 3 months) review all studies and charts on the patients in the study and
review the measurements and data obtained. Measurements are performed at a
picture/archive/communication/system (PACS) workstation using standard lung (W 2000; L —
600), and soft tissue (W 350; L 20) window and level settings. This system allows for a
computerized measurement of target lesions.

Patients will be censored at the date of last contact if the investigator is no longer able to
contact a patient or caregiver, and vital status cannot otherwise be determined, provided that
no other information indicates that the patient was near death at that point.

7.4.3.2.1 Progression Definitions

Situation Outcome Decision | Date of PFS or censoring
No baseline tumor assessment censored Date of treatment
Progressed (no missed radiological event Date of PD

assessments)

Non-PD, death before next scheduled event Date of death

assessment

Non-PD, and one missed assessment, death or | event Date of PD or death

progression after date of missed assessment,
but before a second scheduled assessment

Non-PD, more than one consecutive missed | censored Date of last imaging before
assessment, death or progression after date of missed assessment
second missed assessment

New anti-cancer medication before progression | censored Date of last imaging before
or death new medication

Death before the scheduled date of first | event Date of death
imaging event

No imaging performed post-baseline, patient | event Date of death
dies between first and second scheduled
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assessments

No imaging performed post-baseline, patient | censored Day of treatment
dies after second scheduled assessment

No imaging performed post-baseline, vital | censored Day of treatment
status is unknown or patient is known to be
alive censored

Alive and not progressed according to central | censored Date of last imaging
review (no missed radiological assessments)

744 Reporting of Results

Every report will contain all patients included in the study. For the response calculation the
report will contain a section with all eligible patients. Another section of the report may detail
the response rate for evaluable patients only. However, a response rate analysis based on a
subset of patients will explain which patients were excluded and for which reasons.
Confidence limits (95%) will be given whenever possible.

8 STUDY DRUG(S) SPECIFICATIONS
8.1 Product Identification
8.1.1 Dasatinib

The following investigational product, BMS-354825-03 (dasatinib), will be supplied by
Bristol-Myers Squibb Pharmaceutical Research Institute in two different strengths:

BMS-354825-03 50 mg film coated tablets, biconvex, round, white to off-white in
appearance with “560” debossed on one side.

BMS-354825-03 20 mg film coated tablets, biconvex, round, white to off-white in
appearance with “20” debossed on one side.

8.1.2 Afatinib

The following investigational product, BIBW 2992 (afatinib), will be supplied by Boehringer-
Ingelheim Pharma GmbH in three different strengths:
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BIBW-2992 40 mg film-coated tablet light blue and of round, biconvex, bevel-edged with “40”
debossed on one side.

BIBW-2992 30 mg film-coated tablet, biconvex, bevel-edged, oval, and dark blue with “30”
debossed on one side.

BIBW-2992 20 mg film-coated tablet, biconvex, bevel-edged, oval, and light blue with “20”
debossed on one side.

8.2 Packaging and Labeling

Dasatinib will be labeled in open-label fashion. Each bottle will be labeled with a two-panel
label. Description of the contents, batch number, container number, storage conditions and
caution statements required by country regulations will be on the label. The second panel will
have batch number, container number.

Afatinib will be labeled in open-label fashion. Each bottle will be labeled with a two-panel label.
Description of the contents, batch number, container number, storage conditions and caution
statements required by country regulations will be on the label. The second panel will have
batch number, container number.

8.3 Handling and Dispensing of Investigational Product

Investigational products should be stored in a secure area according to local regulations. It is
the responsibility of the Investigator to ensure that investigational product is only dispensed to
study subjects. The investigational products must be dispensed only from official study sites
by authorized personnel according to local regulations.

It is recommended that investigational products should only be handled by the subject. While
the risk for dermal exposure is considered minimal, it is recommended that only the study
subject handle the study medication. In particular, pregnant women or women who are
breastfeeding should not handle the study drug. Also children who are not study participants
should not handle the drug. If caregivers must handle or come in contact with the drug, it is
advised that protective gloves be worn.

Dasatinib and afatinib should be administered as an oral dose as per the protocol. Subjects do
not require fasting at the time of dasatinib consumption. Afatinib should be taken one hour
before, or two hours after a meal. Grapefruit juice should not be consumed during study drug
therapy, as P450 enzyme inhibition may increase drug exposure.
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Bristol-Myers Squibb will be responsible for assuring that the quality of BMS-354825-03 is
adequate for the duration of the trial. Boehringer-Ingelheim Pharma GmbH will be responsible
for assuring that the quality of BIBW-2992 is adequate for the duration of the trial.

Investigational product should be stored in a secure area, at 59°F to 77°F (15°C to 25°C).

The Investigator (or assigned designee, i.e., study pharmacist) will dispense the proper
number of each strength tablet to the subject to satisfy dosing requirements for the study. The
containers provided to the subject should be labeled with proper instructions for use. Subjects
should be instructed to return all unused drug to the site in the same container. Re-supplies
can be obtained by completing the SRC re-supply request form.. Re-supply requests need to
be submitted at-least 2 weeks before the expected delivery date.

The lot numbers, dosing start dates and the number of tablets for each dosage strength must
be recorded on the drug accountability pages of record for the site. The subject must be
instructed to return all unused study medications in the provided packaging at each
subsequent visit.

The Investigator must be satisfied the subject returned or accounted for all unused medication
before additional medication is dispensed. If the number of tablets used is substantially
different from the number of tablets dispensed, the subject must be counseled on how study
therapy should be taken. If such deviations persist, the Investigator may consider
discontinuing the subject for non-compliance.

Investigational product should be stored in a secure area according to local regulations. It is
the responsibility of the Investigator to ensure that investigational product is only dispensed to
study subjects. The investigational product must be dispensed only from official study sites by
authorized personnel according to local regulations.

The Investigator should ensure that the investigational product is stored in accordance with the
environmental conditions (temperature, light and humidity) as determined by the Sponsor and
defined in the Investigator Brochure or SmPC/reference label.

8.4 Investigational Product Records at Investigational Site(s)

It is the responsibility of the Investigator to ensure that a current record of investigational
product disposition is maintained at each study site where investigational product is
inventoried and disposed. Records or logs must comply with applicable regulations and
guidelines, and should include:
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e Amount received and placed in storage area.
e Amount currently in storage area.
e Label ID number or batch number and use date or expiry date.

e Dates and initials of person responsible for each investigational product inventory
entry/movement.

¢ Amount dispensed to and returned by each subject, including unique subject identifiers.
e Amount transferred to another area/site for dispensing or storage.

¢ Non-study disposition (e.g., lost, wasted, broken).

e Amount returned to Sponsor.

e Amount destroyed at study site, if applicable.

e Retain samples sent to third party for bioavailability/bioequivalence, if applicable.

Investigational product dispensing record/inventory logs and copies of signed packing lists
must be maintained at the investigational site. Batch numbers for afatinib and dasatinib must
be recorded in the drug accountability records.

8.5 Return and Destruction of Investigational Product
8.5.1 Return of Investigational Product

Upon completion or termination of the study, all unused and/or partially used investigational
product must be returned to Bl or BMS, if not authorized by Bl or BMS to be destroyed at the
site.

All investigational products returned must be accompanied by the appropriate documentation
and be clearly identified by protocol number and study site number on the outermost shipping
container. Returned supplies should be in the original containers. Empty containers should
not be returned. It is the Investigator's responsibility to arrange for disposal of all empty
containers, provided that procedures for proper disposal have been established according to
applicable federal, state, local, and institutional guidelines and procedures, and provided that
appropriate records of disposal are kept. The return of unused investigational product(s)
should be arranged by the responsible Investigator at the site.

8.5.2 Destruction of Investigational Product

If investigational products are to be destroyed on site, it is the Investigator's responsibility to
ensure that arrangements have been made for disposal and written authorization has been
granted by BMS or Bl, and that procedures for proper disposal have been established
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according to applicable regulations, guidelines, and institutional procedures. Appropriate
records of the disposal must be maintained. The unused investigational products can only be
destroyed after appropriate instruction by BMS or Boehringer-Ingelheim.

9 ADVERSE EVENTS & DATA SAFETY MONITORING
COMMITTEE (DSMC)

The safety of dasatinib and afatinib will be assessed through collection and analyses of
adverse events (AEs) and laboratory tests.

9.1 Specification of Safety Variables

Safety assessments will consist of monitoring and recording protocol-defined adverse events
(AEs) and serious adverse events (SAEs); measurement of protocol-specified hematology,
clinical chemistry, and urinalysis variables; measurement of protocol-specified vital signs; and
other protocol-specified tests that are deemed critical to the safety evaluation of the study

drug(s).

Death as a result of disease progression is only to be assessed as efficacy measures and not
as AEs or SAEs.

9.1.1 Definition of Adverse Events

An AE is any unfavorable and unintended sign, symptom, or disease temporally associated
with the use of an investigational (medicinal) product or other protocol-imposed intervention,
regardless of attribution.

This includes the following:

e AEs not previously observed in the patient that emerge during the protocol-specified
AE reporting period, including signs or symptoms associated with NSCLC that were
not present prior to the AE reporting period.

e Complications that occur as a result of protocol-mandated interventions
(e.g., invasive procedures such as biopsies)

o If applicable, AEs that occur prior to assignment of study treatment associated with
medication washout, no treatment run-in, or other protocol-mandated intervention

e Preexisting medical conditions (other than the condition being studied) judged by
the investigator to have worsened in severity or frequency or changed in character
during the protocol-specified AE reporting period
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¢ Diagnoses and/or symptoms associated with NSCLC should be reported as AEs if
they worsen or change in character. Clinical progression of NSCLC should not be
reported as an AE.
o Worsening of the underlying disease or of other pre-existing conditions will be
recorded as an AE in the CRF.
e Select events, regardless of grade, will be recorded as an AE: diarrhea, skin rash,
thrombocytopenia, neutropenia, and AST/ALT, bilirubin or creatinine elevation,.
e Other changes in vital signs, ECG, physical examination and laboratory test results
will not be recorded as an AE in the CRF
o unless there are clinical signs or symptoms, or:
o they required clinical intervention or treatment.

9.1.2 Protocol-Specified Significant Events

Protocol-specified significant events are to be reported in an expedited manner to Bl similar to
Serious Adverse Events, even if they do not meet any of the seriousness criteria. The following
events are considered as afatinib protocol-specified significant events:

Hepatic injury defined by the following alterations of liver parameters (measured in the same
blood draw sample):

e For patients with normal AST / ALT and total bilirubin at baseline: an elevation of AST
and/or ALT above >3 fold ULN combined with an elevation of total bilirubin above >2
fold ULN.

e For patients with baseline abnormal AST/ALT : an elevation of AST and/or ALT above
>5 fold ULN combined with an elevation of total bilirubin above >2 fold ULN.

Patients showing these lab abnormalities need to be followed up appropriately.

9.1.3 Serious Adverse Events

A serious AE is any untoward medical occurrence that at any dose:

results in death,

is life-threatening (defined as an event in which the patient was at risk of death at the time
of the event; it does not refer to an event which hypothetically might have caused death if it
were more severe),

requires inpatient hospitalization or causes prolongation of existing hospitalization,
results in persistent or significant disability/incapacity,

is a congenital anomaly/birth defect,

results in the development of drug dependency or drug abuse,
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¢ is an important medical event (defined as a medical event(s) that may not be immediately
life-threatening or result in death or hospitalization but, based upon appropriate medical
and scientific judgment, may jeopardize the patient or may require intervention (e.g.,
medical, surgical) to prevent one of the other serious outcomes listed in the definition
above.) Examples of such events include, but are not limited to, intensive treatment in an
emergency room or at home for allergic bronchospasm; blood dyscrasias or convulsions
that do not result in hospitalization.) For reporting purposes, also consider the
occurrences of pregnancy or overdose (regardless of adverse outcome) as events
which must be reported as important medical events.

e An overdose is defined as the accidental or intentional ingestion of any dose of a product
that is considered both excessive and medically important. For reporting purposes, Bristol-
Myers-Squibb and Boehringer-Ingelheim consider an overdose, regardless of adverse
outcome, as an important medical event (see Serious Adverse Events).

All AEs that do not meet any of the criteria for serious should be regarded as nonserious AEs.

The terms “severe” and “serious” are not synonymous. Severity (or intensity) refers to the
grade of a specific AE, e.g., mild (Grade 1), moderate (Grade 2), or severe (Grade 3)
myocardial infarction (see Section 9.6). “Serious” is a regulatory definition (see previous
definition) and is based on patient or event outcome or action criteria usually associated with
events that pose a threat to a patient’s life or functioning. Seriousness (not severity) serves as
the guide for defining regulatory reporting obligations from the Sponsor to applicable regulatory
authorities.

Severity and seriousness should be independently assessed when recording AEs and SAEs
on the CRF. All serious AEs whether related or unrelated to investigational product, must be
immediately reported to Bristol-Myers Squibb (or designee) and Boehringer-Ingelheim by
confirmed facsimile transmission to comply with regulatory requirements. If only limited
information is initially available, follow-up reports are required. The original SAE form must be
kept on file at the study site.

9.2 Methods and Timing for Assessing AND Recording Safety variables

The investigator is responsible for ensuring that all AEs and SAEs that are observed or
reported during the study, are recorded on the CRF and reported to the Sponsor in
accordance with protocol instructions.

Death as a result of disease progression endpoints are only to be assessed as efficacy
measures and not as AEs or SAEs.
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9.21 Adverse Event Reporting Period

The study period during which all AEs and SAEs must be reported begins after informed
consent is obtained and ends 30 days following the last administration of study treatment or
study discontinuation/termination, whichever is earlier. In addition, the investigator should
notify Boehringer and BMS of any SAE that may occur after this time period which they believe
to be certainly, probably or possibly related to investigational product.

SAEs that are observed or reported prior to initiation of study treatment should be recorded as
SAEs on the CRF if they are associated with protocol-mandated interventions (e.g., invasive
procedures such as biopsies, medication washout, or no treatment run-in).

9.2.2 Assessment of Adverse Events

Investigators will assess the occurrence of AEs and SAEs at all patient evaluation timepoints
during the study. All AEs and SAEs whether volunteered by the patient, discovered by study
personnel during questioning, or detected through physical examination, laboratory test, or
other means will be recorded in the patient’s medical record and on the appropriate AE or SAE
CRF page.

Each recorded AE or SAE will be described by its duration (i.e., start and end dates), severity
(see Table 11), regulatory seriousness criteria if applicable, suspected relationship to the
investigational product (see following guidance), and actions taken.

The AE grading (severity) scale found in the National Cancer Institute Common Terminology
Criteria for Adverse Events (NCI-CTCAE), Version 4.0, will be used for AE reporting. The table
below is provided for reference purposes only. In the advent of any inconclusive or discordant
findings, the current CTCAE Version 4.0 holds precedence.

Table 11: Adverse Event Grading (Severity) Scale
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Grade Severity Alternate Description®
1 Mild (apply event-specific Transient or mild discomfort (<48 hours); no
NCI-CTCAE grading criteria) interference with the patient’s daily activities;
no medical intervention/therapy required
2 Moderate (apply event-specific Mild to moderate interference with the
NCI-CTCAE grading criteria) patient’s daily activities; no or minimal
medical intervention/therapy required
3 Severe (apply event-specific Considerable interference with the patient’s
NCI-CTCAE grading criteria) daily activities; medical intervention/therapy
required; hospitalization possible
4 Very severe, life threatening, Extreme limitation in activity; significant
or disabling (apply event-specific medical intervention/therapy required,
NCI-CTCAE grading criteria) hospitalization probable
5 Death related to AE

Note: Regardless of severity, some events may also meet regulatory serious criteria. Refer to

definitions of an SAE (see Section 9.3).

? Use these alternative definitions for Grade 1, 2, 3, and 4 events when the observed or
reported AE is not in the NCI-CTCAE listing.

To ensure consistency of AE and SAE causality assessments, investigators should apply the
following general guideline:

e YES

There is a plausible temporal relationship between the onset of the AE and
administration of the investigational product, and the AE cannot be readily explained by
the patient’s clinical state, intercurrent illness, or concomitant therapies; and/or the AE
follows a known pattern of response to the investigational product; and/or the AE
abates or resolves upon discontinuation of the investigational product or dose reduction
and, if applicable, reappears upon re-challenge.

e NO

Evidence exists that the AE has an etiology other than the investigational product (e.g.,
preexisting medical condition, underlying disease, intercurrent illness, or concomitant
medication); and/or the AE has no plausible temporal relationship to administration of
the investigational product (e.g., cancer diagnosed 2 days after first dose of study
drug).
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9.2.3 Data Safety and Monitoring Board

The designated cancer center Data Safety and Monitoring Committee (DSMC) will perform
reviews of reported adverse events and investigator compliance with adverse event tracking.
The DSMC includes physician representation from each program area and a biostatistician.
The DSMC is authorized to suspend a trial for non-compliance or as a result of audit findings
deemed unacceptable. The DSMC will report significant findings to the IRB, the sponsor, and
the applicable regulatory body. Interim meetings are scheduled to address specific issues that
require immediate attention to ensure safety of research participants.

9.3 Adverse Event Reporting Guidelines
9.31 MedWatch 3500A Reporting for Good Clinical Practice

Unexpected, drug-related SAEs should be reported on the MedWatch Form 3500A, which can
be accessed at:

http://www.accessdata.fda.gov/scripts/MedWatch/

MedWatch forms should be sent to the FDA online at the above internet address or at:

MEDWATCH

5600 Fishers Lane

Rockville, MD 20852-9787

Fax: 1-800-FDA-0178 (1-800-332-0178)

9.3.2 Responsibilities for SAE reporting to Collaborators

All SAEs should simultaneously be faxed to Bristol-Myers Squibb and Boehringer-Ingelheim at:

Global Pharmacovigilance
Bristol-Myers Squibb Company
Fax Number: 609-818-3804

Boehringer-Ingelheim Safety reporting
SAE form should be faxed to Bl drug safety unique entry point:

Boehringer Inglehiem Pharmaceuticals, Inc
Boehringer Ingelheim Pharmaceuticals, Inc.
900 Ridgebury Road

Ridgefield, CT 06877
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Fax: 1-203-837-4329
E-mail: casefile.rdg@boehringer-ingelheim.com

If no confirmation of receipt received from Bl within 1 working day, the investigator must
resend SAE report.

The investigator shall report all SAEs and non-serious AEs occurring at the same time which
are medically related to the SAE by fax or other secure method to the Bl Unique Entry Point in
accordance with the following timelines:
o within five (5) calendar days upon receipt of initial and follow-up SAEs containing at
least one fatal or immediately life-threatening event;
¢ within ten (10) calendar days upon receipt of any other initial and follow-up SAEs.

Each initial and follow-up SAE report form shall be provided with a coversheet form (provided
by Bl). The coversheet form shall be completely filled out and indicate whether or not the
reported SAE(s) qualifies for expedited submission to the competent regulatory authorities,
IRB/IECs and/or investigators, if applicable.

The SAE report form shall include all SAEs and non-serious AEs occurring in the same time
which are medically related and, in particular, the following information:

Relevance of the reported events based on Bl Investigator’s Brochure for the Study Drug,
Sponsor’s causal assessment as to whether the event(s) is/are related to the use of the Study
Drug, and the seriousness of each AE.

Occasionally, Bristol-Myers Squibb or Boehringer-Ingelheim may contact the reporter for
additional information, clarification or current status of the subject for whom an adverse event
was reported.

9.4 Procedures for Eliciting, Recording, and Reporting Adverse Events

Eliciting Adverse Events:

e A consistent methodology of non-directive questioning for eliciting AEs at all
patient evaluation timepoints should be adopted. Examples of non-directive
questions include:

e “How have you felt since your last clinical visit?”

e “Tell me about any new or changed health problems since you were last here?”
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9.41 Expedited Reporting Requirements for Serious Adverse Events

Investigators will submit written reports of all SAEs, regardless of attribution, to H. Lee Moffitt
Internal Monitoring Commitee (DSMC) within 48 hours, respectively, of learning of the events
via OnCore ®. For initial SAE reports, investigators should record all case details that can be
gathered within 48 hours on an SAE CRF page.

9.4.2 Type and Duration of Follow-up of Patients after Adverse Events

Collection of complete information concerning AEs and SAEs is extremely important. All AEs
and SAEs that are encountered during the protocol-specified AE reporting period should be
followed to their resolutions, or until the investigator assesses them as stable, or the patient is
lost to follow-up. Resolution of AEs and SAEs (with dates) should be documented on the
appropriate AE or SAE CRF page in OnCore ® and in the patient’'s medical record to facilitate
source data verification.

For some SAEs, the Sponsor or its designee may follow-up by telephone, fax, electronic mail,
and/or a monitoring visit to obtain additional case details deemed necessary to appropriately
evaluate the SAE report (e.g., hospital discharge summary, consultant report, or autopsy
report).

10
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11 ADMINISTRATIVE SECTION

Protection of Human Subjects from Research Risk:

95



Protocol: Phase I Dasatinib/Afatinib in NSCLC Version 3.0: March 22, 2017

11.1 Risk to Subjects

The risk to subjects will be outlined clearly and in detail in the informed consent. The collection
of peripheral venous blood for study purposes is not associated with an additional risk to
participants since it will be collected during routine phlebotomy, which is required for
monitoring before and while on chemotherapy.

11.2 Adequacy of Protection Against Risk

To protect participants from excess risk, the above-mentioned study procedures and dose-
escalation scheme were instituted. Additional protection is provided through the data safety
and monitoring plan described below.

1.3 Importance of the Knowledge to be Gained

The development of a well-tolerated and effective regimen in a disease could potentially at
worst add to the armamentarium of available regimens and at best change standard of care.
Specific strategies to improve the care of patients relapsing following chemotherapy for lung
cancer are direly needed.

11.4 Data Safety and Monitoring Plan

The Data Safety & Monitoring Plan (DSMP) will ensure that this trial is well designed,
responsibly managed, appropriately reported, and that it protects the rights and welfare of
patients. The following internal and external review and monitoring processes provide
oversight and active monitoring of this trial:

The Principal Investigators (PI)

The Clinical Trials Office (CTO)

The Scientific Review Committee (SRC)

The Protocol Review and Monitoring Committee (PRMC) (aka DSMC);

The Research Compliance Division (RCD) of the Cancer Center's Compliance Office;
The University of South Florida, Institutional Review Board (USF IRB).

The protocol includes a section that specifies the following with respect to Adverse Event
reporting: what constitutes an adverse event (versus what is a serious adverse event), the
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entities to which adverse events should be reported, the timing of this reporting, and the
person or persons responsible for reporting. This includes prompt (within one day of
knowledge of the event) reporting to the IRB for unanticipated risks to subjects and reporting in
writing within five working days to the IRB and sponsor.

11.5 Initial and Ongoing Monitoring and Review

Principal Investigator: The Pl of the study has primary responsibility for ensuring that the
protocol is conducted as approved by the PRMC and the IRB. The PI will ensure that the
monitoring plan is followed, that all data required for oversight of monitoring are accurately
reported to the Scientific Review Committee (SRC), Protocol Review and Monitoring
Committee (PRMC) and IRB as required, and that all adverse events are appropriately
reported.

Clinical Trials Office: The CTO will provide support for the monitoring of this trial, and these
functions consist of the following:

a) Data management by a research coordinator whose primary functions include:

1. Supporting the Pl in screening and enrolling patients onto the trial

2. Providing data management support

3. Providing staff education and training

4, Coordinating and implementing protocol-related orders for study patients

Preparing medical charts for audits

b) Regulatory support by specialists trained in both the Federal regulations and USF
Institutional Review Board policies. The specialists' primary functions include:

1. Assistance in the preparation and writing of the clinical protocol

2. Assistance in writing of the informed consent

3. Coordination and facilitation of communication to research oversight committees

4. Assistance in submission of regulatory documents such as FDA 1572s, NIH Annual

Reporting, adverse event reports and accrual reports

5. Coordination of clinical trial activation and closure
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6. Maintenance of institutional clinical research regulatory documents

The Scientific Review Committee

The Cancer Center's internal Scientific Review Committee (SRC) provides for a formal internal
peer review of all protocols and general scientific oversight of interventional clinical research.
The Committee has a defined membership representing all of the major research divisions of
the Cancer Center, including biostatisticians. All new protocol submissions must contain the
required elements of the protocol, and must include a DSMP prior to approval by the
Committee. The plan has to be appropriate for the phase and risk of the proposed study. Two
formal reviewers are pre-assigned to lead discussion of the protocol. The committee’s vote
indicates approval, conditional approval, or disapproval. Approval by majority vote is required.
Members affiliated with the protocol must leave the room during the discussion and voting
process. SRC approval is required before the protocol can be submitted to the IRB.

The Protocol Review and Monitoring Committee

The Protocol Review and Monitoring Committee (PRMC) will monitor this trial for safety,
progress, protocol compliance, accrual, adverse event reporting, and data integrity. The
membership of the PRMC includes physician representation from each program area and a
biostatistician. In addition to the existing stopping rules, the PRMC is authorized to suspend a
trial for non-compliance with a DSMP or as a result of audit findings deemed unacceptable.
The PRMC will report significant findings to the IRB, the sponsor, and the applicable regulatory
body. Interim meetings are scheduled to address specific issues that require immediate
attention to ensure safety of research participants.

Internal Monitoring

Data will be captured in Oncore, Moffitt’s Clinical Trials Database. The Case Report Forms will
be reviewed by Moffitt’s Internal Monitors, periodically, throughout the conduct of the trial. The

monitoring will include source data verification, utilizing research subjects’ medical records.The
Research Compliance Division of the Cancer Center's Compliance Office

The Cancer Center has established the Research Compliance Division (RCD) as the
coordinating office for internal audits of all clinical trials conducted at the Cancer Center and its
affiliates.

The purpose of the internal audit program is to:

1. Assure patient safety by monitoring compliance
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2. Assure regulatory compliance by reviewing consent and adverse event reporting
3. Assure scientific value by monitoring accuracy and completeness of data collection
4, Monitor and coordinate research compliance activities associated with institutional and

individual conflict of interest

5. Make recommendations for modification of research practices as necessary and
provide education on issues that are critical to good research practices

Audits will be conducted by the RCD in accordance with applicable regulatory standards.
Investigator initiated trials, such as the one proposed here, receive the highest priority for
audit. The RCD will conduct and report the findings of audits to the PMC in accordance with a
protocol's annual review. The PRMC will determine the findings to be acceptable with minor
deviations, acceptable with corrective action, or unacceptable with suspension or closure. The
PRMC Chairperson will notify the IRB of the audit findings. The RCD will follow-up to
ascertain whether corrective actions, which have been agreed to, are achieving the desired
results. The PRMC will be informed of all significant open follow-up items. For those
observations where no action has been taken, the Research Compliance Office will inform the
PRMC and may conduct a focused audit.

The University of South Florida Institutional Review Board

The University of South Florida Institutional Review Board (USF IRB), the IRB contracted by
The Cancer Center, must review and approve all clinical research protocols prior to activation.
The DSMP constitutes a significant element of this review.

11.6 Good Clinical Practice

This study will be conducted in accordance with Good Clinical Practice (GCP), as defined by
the International Conference on Harmonisation (ICH) and in accordance with the ethical
principles underlying European Union Directive 2001/20/EC and the United States Code of
Federal Regulations, Title 21, Part 50 (21CFR50).

The study will be conducted in compliance with the protocol. The protocol, any amendments,
and the subject informed consent will receive Institutional Review Board/Independent Ethics
Committee (IRB/IEC) approval/favorable opinion before initiation of the study.

All potential serious breaches must be reported to Boehringer-Ingelheim (BI) and Bristol Myers
Squibb (BMS) immediately. A serious breach is a breach of the conditions and principles of

GCP in connection with the study or the protocol, which is likely to affect, to a significant
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degree, the safety or physical or mental integrity of the subjects of the study or the scientific
value of the study.

Study personnel involved in conducting this study will be qualified by education, training, and
experience to perform their respective tasks. This study will not use the services of study
personnel where sanctions have been invoked or where there has been scientific misconduct
or fraud (eg, loss of medical licensure; debarment). Systems with procedures that ensure the
quality of every aspect of the study will be implemented.

11.7 Suspension and Termination

The PRMC and or the IRB may vote to suspend or terminate approval of this trial if on review it
is determined that the trial is not being conducted in accordance with the IRB, Cancer Center,
and/or regulatory requirements or that it has been associated with unexpected problems or
serious harm to subjects. The PRMC/IRB will notify the Pl in writing of such suspensions or
terminations. It is the responsibility of the PRMC/IRB chairperson to ensure prompt written
notification of any suspensions or termination of PRMC/IRB approval to the relevant Federal
Agencies, including OHRP, FDA, and the study sponsor/funding source.

11.8 Institutional and Individual Conflicts of Interest

Conflict of interest (COl) is defined as any situation in which financial or personal obligations
may compromise or present the appearance of compromising an individual's or group's
professional judgment in conducting, reviewing or reporting research. This includes research
personnel, IRB members, research administration officials, the Cancer Center, the University
of South Florida, and research sponsors.

The processes for managing individual and institutional COI will focus on disclosure of the
conflict, managing the conflict, and prohibiting the activity when necessary to protect the public
interest or the interest of the Cancer Center.

Prior to the activation of this trial and ongoing thereafter, individuals who are involved in the
design, conduct, and reporting will be required to disclose to the SRC any and all financial or
other interests that are, or may perceived to be, related to the trial in which they are actively
involved in. The SRC will determine if a conflict exists, and if so, assure that the COIl is
managed, reduced or eliminated. This information will accompany a protocol when it is
presented to the IRB. The IRB will retain the highest authority for determining that the conflict
of interest has been properly disclosed, managed, or eliminated. The PRMC will ensure
ongoing monitoring of conflict of interest through monthly review of conflict of interest
disclosures. If a COl exists, the PMC will ensure that a plan to manage, reduce or eliminate
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the COI is developed and submitted to the IRB for approval and the protocol is amended
accordingly. The RCD will be responsible for maintaining a secure data system for tracking
and timely reporting of disclosure information to the SRC or PRMC for review as appropriate.
The RCD will be responsible for ensuring coordination and communication of COIl between the
Cancer Center and the IRB. The IRB has the final authority to determine that the COIl has
been managed sufficiently to assure the protection of human participants.

11.9 Records Retention

U.S. FDA regulations (21 CFR §312.62[c]) require that records and documents pertaining to
the conduct of this study and the distribution of investigational drug, including CRFs, consent
forms, laboratory test results, and medication inventory records, must be retained by the
Principal Investigator for 2 years after marketing application approval. If no application is filed,
these records must be kept 2 years after the study is discontinued and the U.S. FDA and the
applicable national and local health authorities are notified.

11.10 Contributions

Dr. Takeshi Yoshida, a post-doctoral fellow in the Haura Lab, has contributed to this protocol
by helping to write the background portion of the Introduction and contribution to preclinical
studies.

Drs. Patricia LoRusso, Gary M Clark, and Miguel Villalona have contributed to this protocol by
revision and editing.

Barbara LeStage, a patient advocate, has contributed to this protocol in design and editing.
Angela Reagan has contributed to revision and editing of this protocol.
Rasa Hamilton has contributed to editing of this protocol.

Moffitt LATTE (Lung And Thoracic Tumors Education) Advocate advisory panel has
contributed to the design and review of this protocol.
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13 LIST OF ABBREVIATIONS

AE Adverse event

ANC Absolute Neutrophil Count

BID Twice a Day

BI Boehringer-Ingelheim Company

BMS Bristol-Myers Squibb Company

CAT (or CT scan) | Computed Axial Tomography

CBC Complete Blood Count

CR Complete Response

CTCAE Common Terminology Criteria for Adverse Events
DLT Dose Limiting Toxicity

DSMC Data Safety Monitoring Committee

ECOG PS Eastern Cooperative Oncology Group Performance Status
EKG Electrocardiogram

EGFR Epidermal Growth Factor Receptor

FDA Food and Drug Administration

FSH Follicle-Stimulating Hormone

GCP Good Clinical Practice
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HCG Human Chorionic Gonadotropin

HRT Hormone Replacement Therapy

IB Investigators’ Brochure

ICH International Conference on Harmonisation
IND Investigational New Drug (Application)

IRB Institutional Review Board

IIS Investigator-Initiated Trial

MTD Maximum Tolerated Dose

MAD Maximum Administered Dose

MRI Magnetic Resonance Imaging

PD Progressive Disease

PFS Progression Free Survival

PO By Mouth

PRMC Protocol Review & Monitoring Committee
PR Partial Response

QD Once Daily

QoL Quality Of Life

RECIST Response Evaluation Criteria In Solid Tumors
SAE Serious Adverse Event

SD Stable Disease

SUSAR Suspected Unexpected Serious Adverse Reaction
TNM Staging Tumor, Node and Metastasis Staging

ULN Upper Limit of Normal

WBC White Blood Count

WOCBP Women of Child-Bearing Potential
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7 OBSERVATIONS
71 Methodology
711 Plasma Collection and Processing

Blood samples are to be collected from an indwelling catheter or by direct venipuncture. If a
catheter is used for blood collection, then approximately 10 mL of blood should be withdrawn
initially and discarded.

7.2 Correlative Science
7.21 Stored Plasma Samples - VEGF

Previous studies have indicated that SRC inhibitors can reduce tumor production of p-SRC,
VEGF and IL-8 that are important factors for tumor angiogenesis. Blood will be collected at
the time of screening or day 1, and again on day 29 to assess for future correlative markers
with a purple-top EDTA tube._These samples will be processed and analyzed for plasma-
based molecular markers.

Serum/Plasma will be centrifuged for 1 minute at 12,000 rpm to pellet any floating debris/cells,
and then transferred to a fresh microcentrifuge tube and immediately frozen and stored at —
80°C. Fhese-blood-sam wi ' jes-wi ifi 7 nrotoco

Formatted: Font: (Default) Arial, 11.5 pt J

These samples will be processed and analyzed for plasma-based molecular markers.

Specifically, plasma is extracted and assessed for epidermal growth factor receptor (EGFR) ;:fr;?:tt: ﬂé,JXfiﬂffdg Edfme t;;tc.n% Space
mutation type and copy number. This testing is done using digital droplet PCR with specifics Multiple 1.25 i

primers for EGFR L858R, Exon 19 del, and T790M. This testing is performed by collaborator

(Biodesix), using an established and executed material transfer agreement (Biodesix-Moffitt

113016). Coded plasma aliquot samples are shipped to collaborator by Moffitt Tissue Core,

and coded .csv file containing the number of relevant reads per pooled aliquot is then sent

back to the investigator by the collaborator.
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Summary of Changes — MCC17176

V2.0

Section

Description of Changes

Rationale

Title page; Table of Contents

Updated to version 2.0; added information
on v1.7 and v1.8 approvals; formatting
changes; co-investigator list removed;
CTC removed; page numbers revised

Updated information applicable to
amendment. Removed staff lists as they
are not needed and have changed
throughout study. Page numbers revised
according to revisions.

Protocol Synopsis

Afatinib lowercase

Formatting change

Protocol Synopsis

Inclusion and Exclusion Criteria deleted

Inclusion and Exclusion Criteria deleted in
order to eliminate inconsistency with main
section.

Protocol Synopsis

Deleted “An elective patient decline
questionnaire will be included after
screening to guide corrective action.”

Questionnaire was never developed.

Study Calendar — Phase IA

Afatinib uppercase

Formatting change

1.1.6  Significance of the Src-TKI
Dasatinib in NSCLC

SRC capitalized

Formatting change

Table 1: Drugs that may overcome EGFR
resistance

Recept deleted

Formatting change

4.1 Overview

Name of IRB deleted

This information is subject to change and
was removed.

5.2 Exclusion Criteria

Criteria #3 now specifies that only women
of childbearing potential must have a
negative pregnancy test.

Clarify that women who are not of child
bearing potential should not be subjected
to a pregnancy test.

5.2 Exclusion Criteria

Criteria #17 edited to explain that trace
pericardial or pleural effusion is acceptable
among subjects at baseline.

Clarify that not all pericardial and pleural
effusion not allowed on study.

5.2 Exclusion Criteria

Criteria #19 added azithromycin to the list
of P-gp inhibitors that are not allowed.

Modified per guidance on P-gp inhibitors.

5.2 Exclusion Criteria

ANC <1000 is exclusion cut off instead of
1500.

Revised per letter to IRB that was
previously approved.

6.1 Study Calendar

Pregnancy test for women of child-bearing
potential.

Edited to conform with wording used in
Exclusion criteria.




6.2.1 Screening Evaluation, 6.3.2
Definition of DLT; 7.3 Assessment of

NCI-CTCAE spelling

Typographical error

Safety

6.2.2 Cycle 1 Dosing for Phase 1B explained. Revised for consistency with other
sections

6.2.2 Cycle 1 C1D15 description This applies to both Phase 1A and Phase

1B. Requirement to take study drug in
clinic removed.

6.4.1.1 Prohibited Therapies

Carvedilol and quinidine removed from
prohibited P-Glycoprotein

List revised

6.6 Patient Withdrawl Criteria

Remove description of subject visit.

All subjects already assessed for new
related 21 calendar days; however 30 day
patient visit is not feasible so removed.

6.11 Management of Adverse Events

SPF changed; number of weeks of
minocycline treatment;
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We have received helpful commentary from the Boehringer-Ingelheim office. On the basis of
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Summary of changes:

1.

10.
11.

12

13.
14.
15.

16.

12902 Magnolia Drive Tampa, F

Changed eligibility so that erlotinib may be continued until up to 3 days of C1D1. The
mean terminal half-life of erlotinib (OSI-774) is 7 hours in healthy subjects, and closer to
24 hours at steady-state in cancer subjects. The overall rationale for this amendment is
to avoid flare phenomenon from erlotinib withdrawal.

Changed dasatinib tablet specification to reflect actual dasatinib tablets received (50 mg
and 20 mg tablets)

Included the 20 mg afatinib tablet supply received in Product Specifications section
Clarified imaging schedule as first evaluation at day 50, and then every 8 weeks
thereafter.

Removed mandatory pelvis CT from imaging schedule (this was SOC and does not affect
budget)

Made screening period tests uniformly within 28 days prior to C1D1. (some areas had
said 30 days).

Specified purple-top tube for plasma samples On page 10 and page 53

Inclusion Criteria #5, and Core guidance for Afatinib ALT & AST < 2.5 ULN, not < 3 ULN
as in exclusion criteria. The exclusion criteria has been amended to < 2.5.

Removed inclusion criteria #5, since it redundant with exclusion criteria #23

Specified that afatinib should be taken 1 hour before/ 2 hours after meals.

Specified a flexibility of +/- 3 days for C1D8 and C1D15.

. On page 12 and page 55, Exclusion Criteria # 19, and Additional pgp inhibitor drugs in

the Bl core protocol have been added to this exclusion criterion, and also page 61, under
Section 6.4.1.1.

On pages 31, 32 & 33, Section 2.3.1 Table 2 has footnotes have been defined.

On page 50, Section 3.5, add “light” to blue color.

On page 52, Section 4.1, value of 50 days changed to 56 days to align with timeframe in
study schema.

On page 60, under Section 6.3.2, for clarification: Page 67 of protocol stated “In the
event of CTCAE Grade > 3 rash, treatment with afatinib and dasatinib should be paused
until recovery to CTCAE Grade < 1. Treatment should be resumed at a reduced dose
per Appendix, “Papulopustular Skin Rash”.”

Pursuant to this, 6.11.1 section was revised to distinguish between routine CTCAE grade
3 skin rash, and “severe” skin rash. This definition of severity and management
algorithm is based upon expert opinion. Lacouture et al, Expert Rev. Anticancer Ther
13(6) 2013.

On the basis of above, CTC grade 2 and routine grade 3 skin rash will be managed
identically, with a separate management plan for “severe grade 3 skin rash”. Only
severe grade 3 skin rash will be considered a DLT, as the amendment language now
states. See tracked changes.

Along these lines, Section 6.3.2 has been amended to include “severe grade 3 rash
refractory to optimal supportive care” under DLT definition.
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17. On page 87, under Section 8.1.2, added “light” to blue color.
18. Amended Section 9.3 to reflect voluntary reporting to MedWatch under GCP only for

unexpected drug-related SAEs. Note the reporting responsibilities to Boehringer using B
CRF forms remain unchanged.

19. Removed Section 9.4, 9.5. Based upon feedback from our regulatory specialist, this
section was redundant and non-applicable, because this particular trial is IND exempt.
The AE reporting plan and guidelines are already outlined in Section 9.3.

20. Amended Section 9.1.1: Adverse events section. Based upon feedback from our internal
monitors, clarified reporting plan for adverse events to specify: “Select events,
regardless of grade, will be recorded as an AE: diarrhea, skin rash, thrombocytopenia,
neutropenia, and AST/ALT, bilirubin or creatinine elevation. Other changes in vital signs,
ECG, physical examination and laboratory test results will not be recorded as an AE in
the CRF, unless there are clinical signs or symptoms, or they required clinical
intervention or treatment.”

21. Amended Section 6.1, 6.2.1: Amended screening procedure window to be consistent
and uniform 28 days prior to C1D1, instead of 30 days.
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Re: MCC 17176

September 9, 2013

Summary of changes for SRC

e Title Page: updated Principal investigator based upon mutual agreement with Dr Haura and Dr
Creelan.

e Title Page: updated clinical trial coordinator and contact information

e Title Page, and onwards: Updated relevant nomenclature throughout protocol, from
investigational drug name (BIBW 2992) to current generic drug name (afatinib).

e Page 44 : updated clinical experience based on most recent investigator’s brochure from Jan 15
2013, including the FDA approval of afatinib on July 12, 2013.

e Page 46: updated information regarding the clinical trial experience leading to FDA approval of
afatinib for advanced NSCLC

e Page 49: updated Table 7 to reflect status of ongoing trials

e Page 120: Included two new appendices, Appendix 2 and Appendix 3. These independent
appendices were stipulated to be included in the trial protocol based upon contractual
agreement with the sponsor, Boehringer-Ingelheim.

Sincerely,

Ben Creelan, MD
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