Redesigning Cancer Trials: Stage 1

OLD MODEL: Large numbers of patients, not NEW MODEL: Small patient populations, all with the

of desired results, since all participants have the
r defects being targetec potential to responc




Oncology Clinical Trial Designs

Traditional Sequential Phases Seamless Expansion
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Dose escalation across many tumor types Dose escalation across many tumor types
XE  — xXa
X3 - RP2D m O X3
X2 — ' X2

U -

X1 —

1
)
\

X0

20-30 patients

Phase |l

Dose expansion cohorts in selected tumor types
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Cohort B1 Cohort C1

Single arm efficacy in one specific tumor type
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50-100 patients
100-1000 patients

Further expansion cohorts with dose randomization,
different patient subgroups, biomarker selection, etc
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Randomized control trial versus standard of care

' m 0 CohortB2 CohortB3 CohortC2  Cohont C3
Data l_%fLJ t_%fgq

A He A

>500 patients

Bui & Kummar
JniMol Med, 2018



Master Protocols

A Overarching protocol with multiple objectives that involve
coordinated efforts to evaluate one or more investigational
products in one or more patient populations within the overall
trial structure. In general, thRP2Dhas been established for
Investigational agent(s)



Oncology Clinical Trial Designs

Basket Trial b Umbrella Trial
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Fig.3 Basket versus umbrella tnal design. a In a basket tnial, a targeted  specific genetic mutations (purpke dumond, brown tnangle, yellow star),
therapy (purple pill) is tested on patients with a specific genetic mutation  These mutations are then sorted into independent groups and treated with
(purple diamond) across a vanety of tumor types. b In an umbrella trial, @ matched inhibitor (purple, brown, yellow pill)

different tumor types (organ icon linked with patient color) are tested for

Bui & Kummar
JniMol Med, 2018



Master Protocols: Umbrella Trials

A One type of cancewith multiple drugs and
predictive biomarkers

A Patients are matched based on biomarker analysis

Different genetic mutations (e @ @)
A Examples

I LUNGMAP °
I BATTLE
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Test drug 3
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Master Protocols: Basket Trials
A Biomarkerdriven approach enroll patients

across many different tumor types into discreet,

biomarker defined baskets

BRAF V600-positive (testing per local
methods)

Vemurafenib, 960 mg twice daily orally

Primary end point
Response rate at wk 8

Secondary end points
Progression-free survival

Time to progression
Best overall response

—

—

— NSCLC
. Cholangiocarcinoma
—— All others

L - ECD/LCH

Vemura fenib
.
Monotherapy
| Anaplastic thyroid cancer |—
> Breast 1
> Ovarian cancer —
e Multiple myeloma —
Vemurafenib
™ Monotherapy

Colorectal cancer

Examples:

A VEMatch

A NCI MATCH
A ASCO TAPUR

Hyman DM et al NEJM 2015



Larotrectinib TRK fusion development program

Adult phase |

A Advanced solid tumors
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SCOUT: pediatric phase I/l

A Advanced solid tumors
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A Advanced slid tumors
A TRK fusiongsitive
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Data cutoff: April 14, 2017

N=55
H TRK fusion
patients

2

rresenten s ASCO ANNUAL MEETING 17 | #ASCO17

A TRK fusion statudetermined by local CLIA
(or similarly accredited) laboratories

A Primary endpoint
¢ Best objective response rate (ORR)
¢ RECIST v1.1 per investigator assessmen

A Secondary endpoints
¢ Duration of response (DOR)
¢ Progressioffree survival (PFS)
¢ Safety

A Dosing

¢ Singleagent larotrectinib, administered
predominantly at 100 mg BID continuousl

¢ Treatment beyond progression permitted
patient continuing to benefit
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Role of TRK In normal biology and cancer

Neurotrophinfamily of receptors TRK fusions
TRKANTRK]) —> Pain, thermoregulation A[ AGlIYR O0OAYRAY3 R2YFAY O[] .5

A Drives overexpression anigandindependent activation
TRKBNTRK2 —> Movement, memory, mood,

appetite, body weight
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TRK uncommonly expressed in normal tissues or cancer
Fusion drives abnormally high expression and activation of TRK kinase domain
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TRK fusions found in diverse candastologies

NS Brain cancers (glioma, GBM, astrocytoma)
< Salivary (MASC) | m Common cancer with low
< Thyroid cancer TRK fusion frequency
Lung cancer I Rare cancer with high
Secretory breast cancer TRK fusion frequency
Pancreatic

Cholangiocarcinoma

@\

Melanoma

GIST

Gliomas

A

Thyroid cancer
Infantile fibrosarcoma

Congenital nephroma
Spitz nevi

Sarcoma (multiple)

Sarcoma (multiple)

o A
Estimated 1,5001 5,000 patients harbor TRK fusion-positive cancers in the United States annually
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Efficacy oflarotrectinib in TRK fusion cancers

93.2 Patients with confirmatory

response data available (n=50)

Objective response rate (95% ClI) 76%(62 87%)
Partial response 64%
Complete response 12%
- Stabledisease 2%
Progressive disease 12%

Maximum changeaumosize (%)

-100-

*Patient had TRK solvent front resistance mutation (NTRK3 G623R) at baseline duéRathotogiveCipy;
Note: One patient not shown here. Patient experienced clinical progressibasslidétupust measurements were recorded
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Duration oflarotrectinib therapy
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o © - g Treatment after progression
— M Treatment after surgery
= g » Treatment ongoing
> O Time to first response
> - @ Surgery

% Pathologic CR

93% ofrespondingpatients and 75% oéll patients remain
on treatment or underwent surgery with curative intent

1

0 Median tim&
to response

= 1.8 months

1 1
12 15 18 21 24 27
Overall treatment duration (months)

No progressions in central nervous system observed

rresenten s ASCO ANNUAL MEETING 17 | #ASCO17

Slides are the property of the author. Permission required for reuse.

Hyman, LBA2501



Clinical Trial Development dfeytruda- FIH with Multiple Expansion Cohorts

Advancm%tumors _ All Patients Advanced NSCLC
n=30 N =1235 n =550
V Vv V V
N 1 mg/kg Q2W Cohort C Cohort F1 (Randomized) Cohort F2 Cohort F3
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n =655 Q2w
| n=113
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IPI Naive IPI treated Cohort D Cohort B2 Cohort B3
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The Burden of Lung Cancer

A The Leading Cause of Cancer Death in Most Countries
1.8 M new cases, 1.6 M deaths !

A US Lung Cancer: 2
234,030 new cases (13.5% of all cancer cases)
154,050 deaths (25% of all cancer deaths)

A 85% of lung cancer is NSCLC (~15% small cell) 3
40% Adenocarcinoma, 30% Sguamous cell carcinoma

A PD-L1 Status: 4
34% PD-L1 negative, 38% with TPS 1-4 9 %, 28% with TPS

TPS: Tumor Proportion Score

CANCER
Ya leNeWHaven Health Yale CENTER 1Lung Cancer Fact Sheet, International Agency for Research on Cancer, WHO 2012; 2 Cancer Facts and Figures, American
Smilow Cancer Hospital A omhensie Cencer Ctordesiareed - Cgncer Society 2018; 3 Lung Cancer (Non-small cell), American Cancer Society 2018; 4 Herbst et al Lancet 2016; 387:1540-50




Legend

Chemotherapy

Angiogensis

. Genomic

Targeted Therapy

Immunotherapy

1L = Firstine; 2L = Second Line

A New Era for NSCLC Treatment!

ALKrearrangements
identified in NSCLC

Crizotinib (first ALK
Inhibitor) shown to be
effective in ALK

Crizotinib shown to
be superior to
cytotoxic therapy in

Osimertinib shown to
be superior to
cytotoxic therapy in
previously treated
EGFR T790M

Docetaxel shown to
benefit patients
with 2L NSCLC

Discovery oEGFR
mutations in LUAD
sensitive to gefitinib
and erlotinib

EGFR inhibitors
enter clinical

development

positive NSCLC 1L ALK positive
NSCLC
Pemetrexed RET ad SOhs(;rleﬁr:;ng)e
Slt) S ROSu_sion_s effective in
in 1L LUAD Slef:gbed in EGFR T790
mutations

|
Mutational burden
associated with
responses to
immune checkpoint
M
blockers

1997 2000 2004 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Gefitinib shown TCGA Genomic Crizotinib Pembrolizumab
better activity than Characterization of shown to be shown to be
cytotoxic therapy in LUSC completed effective in superior to
LUAD | ROS1 cytotoxic therapy
positive in 1L PEL1 high
Bevacizumab shown Nivolumab shown to NSCLC NSCLC
activity with cytotoxic be effective in NSCLC \
therapy in 1L NSCLC LUl Alectinibshown
: checkpoint :
TCGA Genomic lockers shown to to be superior to
Characterization of E(;)gu ariorto crizotinibin 1L
LUAC completed berio ALK positive
docetaxel in 2L NSCLC
NSCLC

R S Herbst et al. Nat

ure 553, 4461 454 (2018)



Rationale for Combination Therapy

o

A Reduces tumor bulk i Improves T-cell: tumor
target ratio
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their recognition by T cells and APC
(vaccination)

A Alters T-cell signaling/gene expression to
produce T-cell attractants

Adapted from M. Sznol, Yale Cancer Center




