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(MaST) design

Exploratory Tandem (Adaptive) Basket trial design
phase II two stage parallel Simon (multiple tumor types,
non-randomized design two-stage design single target/drug)
Multi-arm multi-stage
Phase II/III .
randomiz/ed (MAMS) design
(multiple targets/drugs)
weak strong very strong
Stratified design ‘all-comers’ design& 6
Confirmatory -
Enrichment
phase II1I Fallback Marker Subgroup- design
FEIeElrAe design sequential test specific design

Umbrella trial design (single tumor type, multiple targets/drugs)
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(multiple targets/drugs)
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« Subgroup-specific testing design

« Marker sequential test (MaST) design
- Fall-back trial design

REVIEWS

Biomarker enrichment strategies: matching
trial de5|gn to biomarker credentials

and Edward L. Korm

Freidlin & Korn., NATURE REVIEWS Clinical Oncology 2014
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CRYSTAL: cetuximab / colorectal cancer with EGFR expression
BRIM 3: vemurafenib / melanoma with BRAFV600E mutation
EURTAC: erlotinib / NSCLC with EGFR mutation

CLEOPATRA: pertuzumab / breast cancer with HER2 expression
PROFILE 1007: crizotinib / NSCLC with ALK rearrangement
LUX-LUNG3: afatinib / NSCLC with EGFR mutation 16
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Stratified design options i e e

Boris Freidiin and Edward L. Korn

Freidlin & Korn., NATURE REVIEWS Clinical Oncology 2014
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Freidlin & Korn., NATURE REVIEWS Clinical Oncology 2014
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Cross-cancer similarity — tumor agnostic approach

FDA Approves Pembrolizumab for
Microsatellite Instability-High and
Mismatch Repair Deficient Cancers

Jason M. Broderick @jasoncology P
Published Online: Tuesday, May 23, 20174 ¥

The FDA has granted an accelerated
approval to pembrolizumab
(Keytruda) for the treatment of adult
and pediatric patients with
unresectable or metastatic,
microsafnllﬂa inetahilihe hink AACT HY
or mism.
solid tun
afterpric. « oo e s
no satisfactory alf
options, as well a
MSI-H or dMMR
following progression on a
fluoropyrimidine, oxaliplatin, and
innotecan.
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Richard Pazdur, MD
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- Tumor agnostic approval
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Improved Survival with Vemurafenib

_ ; _ Chapman et al.,
in Melanoma with BRAF V600E Mutation

N Eng J Med 2011

A Overall Survival

Paul B. Chapman, M.D., Axel Hauschild, M.D., Caroline Robert, M.D., Ph.D.,
r i o 1 s a1 _a e Lo i
i A Vemurafenib Group
] 750. Disease Stage
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URNAL of MEDICINE

Hyman et al.,
N Eng J Med 2015

Vemurafenib in Multiple Nonmelanoma
Cancers with BRAF V600 Mutations

D., Igor Puzanov, M.D., Viv
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Woodcock & LaVange, “ A

Mastel pl otocols N Eng J Med 2017 -
effrey M. Drazen, M.D., David P. Harrington, P! hn J.V. McMurray, M.D., James H. Ware, Ph.D
and Jan D., Editors

Master Protocols to Study Multiple
Therapies, Multiple Diseases, or Both

8B —ZH
o To study a single targeted therapy in the context of
multiple diseases or disease subtypes

R VAN

= Umbrella .

o To study multiple targeted therapies in the context of a

single disease
B—DAlE
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Basket & Umbrella

MOVEL DESIGN STRATEGIES FOR TESTING TARGETED THERRPEUTICS

Sumithra J. Mandrekar, PhD, Suzanne E. Dahlberg, PhD, and Richard Simon, DSc

Improving Clinical Trial Efficiency: Thinking outside the Box

Basket (bucket) trial
o EED AR (tumor-agnostic)

o B—EF

&3¥ phase II DES

Ex) SIGNATURE

0 HIZEFDEDDAICMIDZERIZH

Umbrella trial
0 B—HAE

BmE I8 - seeds-oriented \

Ex) FOCUS4(mCRQO),
ALCHEMIST(Ad NSCLC adjvant),
Lung-MAP(Sq NSCLCQC)

0 REEE

Phase III, phase II/IIIl O&ES
0 BN —FEDHDED

0 BHIDAICEDERDNI D ZERITH

academic trial - needs-oriented

Multiple
disease

Mandrekar S et al., 2015 ASCO Educational Book

Single protocol infrastructure
Enroll multiple cohorts/diseases
Centralized screening
Single-arm design

Cohort 1 Cohort 2 Cohort 3 Cor;ort X
Matched to Matched to Matched to Matched to
Drug 1 Drug 2 Drug 3 Drug X

D ABNERIR DD THBEDXIREFIEIT 20

Single
disease

Umbrella protocol infrastructure
Centralized screening
Biomarker profiling

/& ——

DAL DIRDTHBEDXRENEITD

ICRweb

Biomarker Biomarker Biomarker
defined defined unclassified
Cohort 1 Cohort 2 Cohort

il Substudies I 7
RCT RCT Std. care or
(phase 2/3 (phase 2/3 RCT (not
or phase 3) or phase 3) biomarker-
/\ /\ driven)

Targeted Placebo/ Targeted Placebo/
Agent 1 Std. care Agent 2 Std. care
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Woodcock & LaVange, B ——
aster P rotocols NENG I Med 2017 | ecmonemeor e
Jeffrey M. Drazen, M.D., David P. Ha‘;nnglfLthD.jkah;JD\f EJ[IA(JMurray M.D., James H. Ware, Ph.D.

Master Protocols to Study Multiple
Therapies, Multiple Diseases, or Both

= Basket

%_%ﬁu Janet Woodcock, M.D., and Lisa M. LaVange, Ph.D
o To study a single targeted therapy in the context of
multiple diseases or disease subtypes
B ATE

= Umbrella .

o To study multiple targeted therapies in the context of a
single disease
B—HATE

s Platform p——

o To study multiple targeted therapies in the context of a
B—HAfE single disease In a perpetual manner, with therapies
allowed to enter or leave the platform on the basis of a

decision algorithm gt 5T, BEER LIEOHES LIED
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Jeffrey M. Drazen, M.D., David P. Harrington, Ph.D., John J.V. McMurray, M.D., James H. Ware, Ph.D,,
and Janet Woodcock, M.D., Editars

‘platform’ trial
N |_ m aSte r p rOtOCO I J d) —*E Master Protocols to Study Multiple

Therapies, Multiple Diseases, or Both

0 BREDD AR « BHEDZHN/EE -- umbrella sk .

. 4 Woodcock & LaVange, Nr Eng J Med 2017
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NCI-MATCH (Molecular Analysis for Therapy CHoice)

s DHAE « DEFID basket trial
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defactinib, sunitinib, AZD4547, dasatinib, AZD5363,

binimetinib, palbociclib, novolmab, larotrectinib, AZD1775
2017/033R7 3087 —L
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MASTER KEY Project @NCCH & B s
FODAEXNRE UZ basket trial - ZH A% E « 2FF

o Marker Assisted Selective ThErapy in Rare cancers:
Registry part
May 2017-

Knowledge database Establishing registrY

Molecular R
- are =) 16F LI
teStmg Cancer _I'C' ] -AO10A ABHFYEHIERBDFRLHA
(TOP GEAR etc) Registration | /xsv—nansrmgEs

Patients l VIR TR/ RS

Review biomarkers

Assignment to mutation-based trials

BRI A RROUHERIE DS

DAFE « FIRICK o TIFEFREBEEIC /“\
DRENED Sub-study part
_ _ _ _ 3 trials will be launched
Slomarker (] PR | qaa] Nomote within this fiscal year
EEBERFCIE Drug A Drug B Drug C eeel Drug X || Drug Y All pts
ESTiERENEET Phase II Phase II Phase II Phase II}jPhase II|®
Follow-up og
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Biomarker-driven trials D:2EQSBE

Credentials - More precise biomarkers

£ /. RNA, XF)UbE. ZDHED ‘omics’ ¥
MEERBBDELFEEDER

@—23&NRN « @—EEAND heterogeneity DOARRERELS

Bi{g1&a: FDG-PET/CT, FLT-PET, dynamic/diffusion-weighted MRI

o O O O

Cross-cancer similarity - Tumor agnostic approach

0 BERDINVARBICHETDIELCFESCBINEDRR — ZIDD A TREY
= More ‘imatinib CML-GIST story’ in BCR-ABL

a 2R U DARICKDENDBEDERICEIR
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Logistics & Costs
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= 15(C platform trial, NCI-MATCH etc.
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SERT ANV YT BRFEO6 DOHEAR

none - weak

Biomarker credentials

strong

Exploratory Tandem (Adaptive) Basket trial design
phase 11 two stage parallel Simon (multiple tumor types,
non-randomized design two-stage design single target/drug)
Multi-arm multi-stage
Phase 1110 (MAMS) desian
(multiple targets/drugs)
weak strong very strong
Stratified design
Confirmatory :
Enrichment
phase III Fallback Marker Subgroup- design
randomized design sequential test specific design

(MaST) design

Umbrella trial design (single tumor type, multiple targets/drugs)
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