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« Background of growing demand of innovative study
design

* An example of umbrella trial ~BFAST~

* An example of basket trial ~STARTRK-2~

« Challenges in innovative study



Background of growing demand of innovative

o
efpla study design

* Appearance of molecularly targeted drugs
* Appearance of cancer genome profile tests

« Growing possibility in developing multiple drugs and/or
with multiple cancer subpopulations in parallel under
single protocol



efp’fa Appearance of molecularly targeted drugs

Molecularly targeted therapy is expected to have higher efficacy and have fewer side
effects than other types of cancer treatment in specific cancer fraction

‘ Immunotherapy

' Molecularly
targeted therapy

.Chemotherapy

Radiation
therapy



%
efpna Molecular Targets in NSCLC

b Metastatic
FGFR1 or FGFR2 0.7% RIT10.2%

HRAS 1.2%

NRAS 1.2%

MAP2K1 0.7%

ERBB 2 amplification 2.7%
MET amplification 2.5%
RET fusion 2.3%

ROS1 fusion 1.9%

Approved molecularly
targeted drugs in NSCLC

 EGFR inhibitors

ALK inhibitors

« ROSI1 inhibitors

« BRAF V600 E
inhibitors

 NTRK inhibitors

« MET Ex 14 inhibitors

ALK fusion 4.4%

MET splice 3.0%

ERBB2 3.8%

NF1 truncation 1.9%

Data from MSK-IMPACT (Jordan et al.**) and
) FoundationOne (Frampton et al.”) panels (n = 5262)

Nat Rev Cancer 2019;19:495-509



epra Appearance of cancer genome profile tests

Multi gene panel
FoundationOne®CDxMAS /L7277 A)L

® Single test OncoGuide™NCCA A/ \NRILV AT L
IHC
FISH
PCR FoundationOne®CDx[&Foundation Medicine Inc., (USA) D & R 4E,

OncoGuide™ [ A AyHI Rt DB EFFEIETT



XK
efpna Kinase fusion across tumor types

It has become apparent that gene mutations are shown across tumor types

ALK (n = 42) MNo. ll.lsmns
BRAF (n =33)
RET (n = 30) 1 1l]
ROST (n=29)
FGFR2 (n=24)
FGFR3 (n=23)
NTRK3 (n =10)

PRKACA (n=9)
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NTRK1 (n = 8)

STK11 (n = 6)
ERBB2 (n=5)
MET (n = 4)
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Nat Med 2017;23(6);703-713



Challenges in developing therapies
against rare fraction

efpia

 Difficulties In
Enrolling patients
— Conducting randomized trials

CRZ vs Chemo in ALK+ NSCLC CRZ iIn ROS1+ NSCLC
= 1.0
100+ Hazard ratio for progression 2
< or death in the crizotinib group, =
= 304 0.45 (95% Cl, 0.35-0.60) @ 03
g P<0.001 (two-sided stratified log-rank test) é
<
3 60 2 06
g :
(5=
S 404 3 0.4
@ Crizotinib %
o =y
5 20+ £ 0.2-
o ©
o Chemotherapy '§
0 T T T T T T 1 & o0 T T T T )
0 5 10 15 20 25 30 35 0 5 10 15 20 25
Months Months
. No. at Risk
No. at Risk e
C b 50 41 30 21 8 7
Crizotinib 172 120 65 38 19 7 1 0 rlzotint
Chemotherapy 171 105 36 12 2 1 0 0 (n=50)

(n:343) N EngIJ Med 2014; 371:2167-2177 N EngIJ Med 2014; 371:1963-1971 8



o
efpla Master protocol

o Definition

— A protocol designed with multiple substudies, which may have
different objectives and involves coordinated efforts to evaluate

one or more investigational drugs in one or more disease subtypes
within the overall trial structure.

« Advantage
— Flexibility and efficiency in drug development

« Examples
— Umbrella
— Basket

FDA draft guidance. Master Protocols: Efficient Clinical Trial Design Strategies to Expedite
Development of Oncology Drugs and Biologics Guidance for Industry, 2018 Sep.
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efpia

Umbrella trial design is designed to evaluate multiple investigational drugs in a single
disease population

T1*

Single
tumor type
or

histological
sub-type | 12 I

(D1)*

---------- 1
H TX :

L---------l

* T = investigational drug: D = protocol defined subpopulation in single disease subtypes; TX = dotted border
depicts future treatment arm.

FDA draft guidance. Master Protocols: Efficient Clinical Trial Design Strategies to Expedite
Development of Oncology Drugs and Biologics Guidance for Industry, 2018 Sep.
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efpia

Basket trial design is designed to test a single investigational drug in different
populations

Single investigational drug or drug

combination (T1)*

B | | |

* T = mvestigational drug; D = protocol defined subpopulation in multiple disease subtypes.

FDA draft guidance. Master Protocols: Efficient Clinical Trial Design Strategies to Expedite
Development of Oncology Drugs and Biologics Guidance for Industry, 2018 Sep.

11



Example of umbrella trial

S
efpia . study design

Global phase Il/lll, multi-cohort study in patients with treatment-naive
advanced/metastatic NSCLC

EERESMD™ "
Study design

Enrollment complete

% Alectinib 600 mg PO BID until PD
ALK+ ) (n=78 planned; 87 actual)

Alectinib PO at 900, 1200,
or 750 mg BID until PD

Closed

(n=50-62 planned; 8 actual)

Screening

inclusion/exclusion
criteria*

Atezolizumab 1200 mg IV q3w
until PD or loss of clinical benefit

Sample (+)
Age > 18 years for BFAST
Unresectable, stage Blood sent to FMI alteration
llIB or IV NSCLC for cfDNA testing

Measurable disease

Treatment naive - _ _

Randomised 1:1, n=440

Platinum-based chemotherapy
for 4 or 6 cycles

*All cohorts have additional,

treatment-specific Future Other investigative agents or marketed
inclusion/exclusion criteria cohorts therapies

Patients not enrolled in treatment
cohorts

NCT03178552

BID = twice daily; cfDNA = circulating free tumour DNA

ECOG PS = Eastem Cooperative Oncology Group performance status b e e e e - Real World Data Cohort
FMI = Foundation Medicine Inc.; IV = intravenous administration; PD = progressive disease

PO = oral administration; g3w = every 3 weeks

Shirish M. et al. ESMO 2019

12



fpi i
€Ip1Ida BFAST ALK+ cohort design

Goal

Demonstrate consistency of benefit with alectinib in a population selected by blood-based NGS
as opposed to tissue-based assay, using ALEX alectinib data as reference

* Unresectable, stage IlIB or IV NSCLC Until PD

» ALK+ by centralised blood screening only '

Alectinib 600mg BID toxicity,

withdrawal
- ECOG PS 0-2 or death

* Treatment naive

© Primary endpoint © Secondary endpoints

Confirmed ORR by investigator By investigator By independent review facility

DoR ORR
© Exploratory endpoint PFS DoR

Confirmed ORR by investigator for PFS
patients with baseline CNS metastases

CNS = central nervous system; DoR = duration of response
ORR = overall response rate; PD = disease progression; PFS = progression-free survival
ECOG PS = Eastem Cooperative Oncology Group performance status; NGS = next generation seguencing NCT03178552

Shirish M. et al. ESMO 2019
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eipida \What is Entrectinib?

Generic name : Entrectinib

Targets : ROSI1 kinase ,Clj
TRK proteins HN-N O HN

TRKA, TRKB, TRKC !
Indications : | | | G Ifk@
M

TRK: NTRK fusion positive solid tumors F N
ROS1: ROS1 fusion positive NSCLC O

F

Entrectinib is an oral, potent and selective inhibitor of TRK
proteins and ROS1 tyrosine kinases

Gene Protein
NTRK1 = TRKA : :
NTRK2 = TRKB TRK (Tropomyosin receptor kinase)
NTRK3 = TRKC ROS1 (c-ros proto-oncogene 1)

14




Physiologic function and signal transduction

%
efpla of TRK receptors

TRKA (NTRK1) Pain
Thermoregulation

TRKB (NTRK2) Movement

Memory
Cognition
Mood
Appetite
Body weight MEK 1/2 @ @
TRKC (NTRK3) Proprioception v Ubiquitin-
Synaptic - i
e
Pathology-reseach and practice 215 (2019) . Baciian S
Pro-differentiation Transcription Pro-survival
genes factors genes
ESMO 2018

Page 15



efpia

Tumor cell proliferation by NTRK fusion gene

Basket Study

TRKA/B/C ROS1 ALK
(NTRK1/2/3)  fusion fusion

F.

O

fusion

gfl“ : Fusion
\ﬂ§ : partner
}:

Entrectinib —H =  —

Intracellular signalling pathways
e.g. MAPK, PIBK-AKT, PLCy-PKC

Tumor cell proliferation

Cell survival
Proposed mechanism of action: Entrectinib inhibits constitutively activated TRK/ROS1/ALK tyrosine
kinases thereby decreasing growth and proliferation signals from MAPK and PI3K pathways

Robinson GW et al. ISPNO 2020.

Page 16



efpla Distribution and frequency of NTRK fusion

positive tumors

High frequencies in rare cancers, low frequencies in common tumors

Adult cancers

Cancers enriched
for TRK fusions

@ Frequency >90% - High-grade glioma

Cancers harbouring TRK
fusions at lower frequencies MASC ] _
® 5%to 25% ) O Head and neck cancer

Thyroid
@ <5% cancer

Paediatric cancers

Sarcoma

Acute lymphoblastic
leukaemia, acute
myeloid leukaemia,
histiocytosis, multiple
myeloma and dendritic
cell neoplasms

Lung cancer
Breast cancer

Papillary
thyroid cancer

Secretory breast carcinoma

Secretory breast
carcinoma

Gastrointestinal
stromal tumour

(pan-negative) Renal cell

carcinoma Infantile

fibrosarcoma

Cellular and
mixed congenital
mesoblastic
nephroma

Cholangiocarcinoma .
9 Pancreatic cancer

Melanoma Colorectal cancer

Spitzoid tumours

Nat Rev Clin Oncol. (2018)

Page 17



STARTRK-2 study

efpia

An open-label, multicenter, global phase 2 basket study
of Entrectinib for the treatment of patients with locally
advanced or metastatic solid tumors that harbor
NTRK1/2/3, ROS1, or ALK gene reaarangements

B Primary endpoint
+ ORR by BICR
B Secondary endpoints
+ CBR, DOR
PFS, OS
Intracranial (IC)-ORR, IC-PFS etc.

Subgroup analysis of patients with brain metastasis at baseline and
tumor types was preplanned
B Analysis population
* NTRK efficacy analysis population :
51 adult patients with NTRK fusion-positive, TRK inhibitor-naive
solid tumors
+ Safety analysis population :
206 patients overall have received Entrectinib (all tumor types and
gene rearrangements)
H Methods
* 600 mg QD, 28-day cycle
+ Study treatment until PD by BICR, unacceptable toxicity or
withdrawal of consent

(An open-label, multicenter, global Phase Il Basket study)

Basket Study

Molecular testing consent

|

Conduct testing in one of the following ways
1) Central testing
2) Local testing and submit tissue for independent central testing

\ 4

Testing Results for NTRK1/2/3, ROS1, or ALK Gene Fusions

} !

No further
follow-up

Positive Negative >

\ 4

Clinical trial consent

Natural history follow-up cohort

Patients will be followed to collect
v v data regarding their alternate

Not anticancer treatment(s), including
enrolled best response, and survival status

\ 4

Enrolled

every 3 months until death, loss of
follow-up, or withdrawal of consent,
whichever comes first

A 4

Assignment by gene fusion and tumor type |

v
| |

NTRK1/2/3 ROS1 ALK Non-
evaluable

CTD 18



Basket Study

STARTRK-2 study
Multl basket trial

efpia

Entrectinib

Molecular test

ALK+

ROS1+

NTRK+

3 adAy Jown|

g adAy Jjown |

|9 adAysown|

| g adAyiown)

L v adAy Jown|
9 adAysown|
| g adAysown)

— v adA) Jown |

] J10SN

— 3 adA) Jown |
— q 2dAy Jown |

— 0 adAy Jown|

— g odAj Jown|

— v adA) Jown |
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efp’fa STARTRK-2
Primary enrollment (except for ROS1 fusion positive NSCLC)

Basket Study

« Patients were enrolled under a 2-stage sequential
testing design

« Threshold ORR: 20%
* Expected ORR: 40%
« 1ststage
— Enroll up to 13 patients per basket

— Patients are enrolled sequentially and the stage is deemed
successful on the 4t responder

— If the first stage is not successful, then enroliment in that basket
will be terminated

» 2" stage

— Up to an additional 49 patients will be enrolled into the second
stage

20



efp’fa STARTRK-2
Primary enrollment (ROSL1 fusion positive NSCLC)

Basket Study

« Part A: the same as except for ROS1 fusion positive
NSCLC

« Part B: set based on crizotinib clinical data
— Threshold ORR: 50%
— Expected ORR: 65%
— Up to an additional 90 patients will be enrolled

21



A Baseline characteristics
\ eipla (NTRK efficacy analysis population) .

Tumor types Gynaecological Cholangiocarcinoma

n (%) NTRK efficacy analysis - 39 2.0%
population (n=51) Ne“roseggof:”e
. 0
Sarcoma 13 (25.5%)
NSCLC 9 (17.6%)
Sarcoma
MASC 6 (11.8%) 25_5%
Breast 6 (11.8%) CRC
) 5.9%
Thyroid 5 (9.8%)
CRC 3 (5.9%) Thyroid
Pancreatic 3 (5.9%) 9.8%
Neuroendocrine 3 (5.9%) Breast
Gynaecological* 2 (3.9%) 11.8%
Cholangiocarcinoma 1 (2.0%)
*ovarian and endometrioid carcinoma Data cut off date: 31 May 2018

CRC: colorectal cancer
MASC: mammary analogue secretory carcinoma Page 22
NSCLC: non-small cell lung cancer



eipia

ORR and best overall response (n=51)  ORR by tumor types (n=51)

N % Tumor types Responders/n ORR (%)
ORR 29 56.9% Sarcoma 6/13 46.2%
[95%Cl] [42.3,70.7]| NsCLC 6/9 66.7%
CR 4 7.8% Breast 5/6 83.3%
PR 25 49.0% MASC 5/6 83.3%
Thyroid 1/5 20.0%
SD 9 17.6% || —2 °
CRC 1/3 33.3%
PD 3 5.9% Neuroendocrine 1/3 33.3%
Non CR/PD 3 5.9% Pancreatic 2/3 66.7%
Missing or unevaluable 7 13.7% || Gynaecological 172 0.0%
Cholangiocarcin 1/1 100.0%

oma

Data cut off date: 31 May 2018

Page 23



efpia

Basket Study

ORR and best overall response (n=33)

N %
ORR - 75.8%
[95%CI] [57.7,88.9]
CR 1 3.0%
PR 24 72.7%
SD 0 -
PD 2 6.1%
Non CR/PD 3 9.1%
Missing or unevaluable 3 9.1%

24



STARTRK-NG study
efpla (An open-label, multicenter, global Phase l/Ib study)

Basket Study

A phase 1/2, open-label, dose-escalation and expansion study of Entrectinib in children and adolescents with no
curative first-line treatment option, recurrent or refractory solid tumors and primary CNS tumors, with or without TRK,
ROS1, or ALK fusions

Phase Ib (Expansion part)

R2PD determined in Phase |
Phase | (3+3 dose escalation) Part A (expansion: exploratory)
: : Non-neuroblastoma
Extracranial solid tumors Extracranial solid tumors with NTRK,
PE A : ROS1, or ALK molecular alternations
* RP2D determination from -
- T r— . . (non-gene fusions)
Major eligibility criteria DLT in the first treatment
«  Relapsed or refractory solid cycle (4 weeks) R _ . PartB
TS «  The starting dose is 250 ¥ Primary brain tumors Wlth' NTRK, RO.Sl,
s 2-21years mg/m2 QD (approximately or AIK molecular alternations (including
63% of the adult BSA- gene fusions)
B Primary endpoint based RP2D of 400 Part C
« DLT in dose-finding phase | mg/m?) Neuroblastoma
B Secondary endpoints
* ORR, DoR, TTR etc. by investigators Part D
B Methods Non-neuroblastoma
B Dose escalation phase | Extracranial solid tumors with NTRK,
B Entrectinib is administered orally with food, QD, in repeated 4-week cycles. ROS1, or ALK gene fusions
The starting dose is 250 mg/m? and up to four dose levels are evaluated.
A’3+3" patient enrollment scheme is followed during the dose escalation. ) Part E (exploratory) )
m Expansion phase Ib Alternative dosing method for subjects
B [tis planned to be opened simultaneously after dtermination of the R2PD who cannot swallow capsules (including
in dose escalation phase I. less than 2 years)
B Part E, who are to initially receive Entrectinib via alternative dosing D

methods at a-1 dose level de-escalation from the RP2D.



58
efpia results of STARTRK-NG

« DLT
— The 550 mg/m? dose level was determined as MTD and was selected
as RP2D
* Three patients experienced DLTs at 750 mg/m?
« One patient experienced a DLT at 550 mg/m?
Part | Age (y) Tumor type Dose BoR* DoR* TTR
(mg/m?) (months) | (months)
A 4 Infantile 750 PR 9.1 1.91
fibrosarcoma
B 3 Epitheliod 550 CR 3.94** 1.91
glioblastoma
E 4 High grade glioma 400 PR 6.47** 1.91
E 4 Malignant 400 PR 6.47** 1.87
melanoma
E 4.5m Infantile 400 SD -*x -
fibrosarcoma
*: Evaluated by investigators based on RECIST ver. 1.1 except for epitheliod Data cut off date: 31 Oct 2018

glioblastoma and high grade glioma

**. On treatment at data cut of date

26
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efpla Operational challenges in innovative study

* Challenges
— Common

* Low screening hit rate (dependent on number of
cohorts and prevalence of each cohorts)

 Possibility of low number of screening (dependent on
screening hit rate)

« Contract extension with CRO by adding cohort

* No standardized contractual or cost estimating
method at sites

« Different policy applied per site for disclosure of
genetic information from screening test to patients

27



Operational challenges in innovative
study (Cont’d)

efp a

* Challenges
— Umbrella trial
* Required many CTNs

« Management of larger volume of safety information
than conventional trials

— Basket trial
» Selection of principal investigator
« Search for potential patients in each site

28
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efpna Regulatory challenges in innovative study

* Challenges

— Limited number of patients to evaluate efficacy and
safety

— No control arm

« Solution
— Post marketing survey, PMR
— RWD, regqistry

29
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efpla Summary

* Innovative study design is in a growing demand for
developing investigational drugs for rare cancer or rare

fraction

« Entrectinib was successfully approved by the results
from a basket trial for indications of NTRK+ solid tumor
and ROS1+ NSCLC

« There are still some challenges to solve regarding
studies applying innovative design

30
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