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Rare cancers and rare fractions, an underrepresented population

s Delayed treatment development
= Difficulty in conducting a randomized trial
= Industries are rarely interested in such a small market v Each biomarker positive population is
= Molecular background is not well investigated (S;;nnacilefven in lung cancer, common
= Difficulty for precise diagnosis and treatment

ALK fusion 3.8% 0S1 fusion 0.9% —
BRAF 0.3% | Szl
é’li-z’gt;nib ET ex14 2.8% Entrectinib
ini 7 e RET TR LS, .
= Rare cancers are not so rare e

Lorlatinib RG1 fuston 0. 3 0
R . Brigatinib usion METex14 :
= The annual incidence of all rare cancers occupy 15% of g /&%/F’RA” Ve
all cancer diagnoses in Japan

RET :
Selpercatinib

KRAS G12C:
Sotorasib

Osimertinib NTRK :

Dacomitini Entrectinib
& Larotrectinib

= Common but rare?

= Cancer types have been subdivided into smaller
categorizations by biomarker.

Stransky N, et al. Nat Commun. 2014; 5: 4846.
https://www.pmda.go.jp/PmdaSearch/iyakuSearch/
Eur J Cancer, Volume 47, Issue 17, November 2011, Pages 2493-2511



Obstacles of rare cancers from different point of view

= Academic point of view
= Desire to increase treatment options for patients
= Limited budget

= Pharmaceutical company point of view
= Low cost-effectiveness with small market
= Lack of reliable historical controls for small populations

= Regulatory authority point of view

= Lack of evidence to confirm results for approval; limited sample size in the
trial, lack of comparative control data for small populations

How could we overcome these obstacles?



MASTER KEY PROJECT since 2017

Marker Assisted Selective ThErapy in Rare cancers: Knowledge database Establishing registrY

« Aim
» Build a comprehensive database for rare cancers

« Establish reliable historical control data that can be used in pharmaceutical applications
« Assign to clinical trials

Rare Cancer Japan
Patient advocacy group
Academic institutions

Hokkaido
Univ.
Tohoku Univ.

Toyama Univ.

12 pharmaceutical companies
Fastellas T-FrmAgr [ ARRIRHARAL
O s—sanan O ABES

TATORMIBASADLDIC

] . A ™\ Boehringer Aichi Cancer Komagome
M hoBYZE | LI"l Bristol Myers Squibb’ ||||| Ingelhei%n Center Hospital
ova gu-7 P NCC Hospital
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.E. SymBiO %mm BRI THA R Kyushu Univ. a NCCHD
YU AREHRARY . 4
7 Kindai Univ. Kyoto Univ.

Matching the pieces!

An Academia-Pharma-Patient collaborating platform



MASTER KEY study scheme

Rare Cancer Registry Registry part

Collect the information

Clinical Data Biomarker Data e
Patient Background/Pathological assessment Genomic Analysis / Protein Analysis / that is Intendeq to use
/Treatment /Prognostic Outcome Other for future studies

e
‘ ‘

Patient Population A Data Quality: Fit-for-purpose approach . _
Clinical Trial Trigger new ideas for unmet medical needs Clinical trial part
- > Conduct multiple trials
Patlenjc I?opula?non - « Identify patients for a specific clinical trial for rare cancer
Clinical Trial » .
Patient Population A Use as historical control data upon
Clinical Trial regulatory applications

Multi Ongoing Clinical Trials Needs for Registry Data Usage

Patient Population A Registry data as historical
Clinical Trial control data

Regulatory Approval Application




MASTER KEY study scheme

Rare Cancer Registry

Clinical Data Biomarker Data
Patient Background/Pathological assessment Genomic Analysis / Protein Analysis /
/Treatment /Prognostic Outcome Other

-

Data Repository

. -

<+ _. Collaboration with the

Patient Population A Data Quality: Fit-for-purpose approach -7 ~National Cancer'Center
Clinical Trial Trigger new ideas for unmet medical needs v Research Institute

Patienjc I?opula?tion - « Identify patients for a specific clinical trial Active collaboration and
Elies | el » joint regular meeting with

Patient Population A Use as historical control data upon researcher from NCCRI,

Clinical Trial regulatory applications NCCH (Oncologist and

Multi Ongoing Clinical Trials Needs for Registry Data Usage Pathologist)

Patient Population A Registry data as historical
Clinical Trial control data

Regulatory Approval Application




MASTER KEY study scheme

Rare Cancer Registry

Clinical Data Biomarker Data
Patient Background/Pathological assessment Genomic Analysis / Protein Analysis /
/Treatment /Prognostic Outcome Other
Data Repository
"’ : : ‘ ~++_ Collaboration with the
Patient Population A Data Quality: Fit-for-purpose approach - physicians
Clinical Trial Trigger new ideas for unmet medical needs \ J

Patient P Iation A « Find the right patient and

atient Fopulation Identify patients for a specific clinical trial achieve quick enrollment

Clinical Trial »
Patient Population A Use as historical control data upon
Clinical Trial regulatory applications

Multi Ongoing Clinical Trials Needs for Registry Data Usage

Patient Population A Registry data as historical
Clinical Trial control data

Regulatory Approval Application




MASTER KEY study scheme

Rare Cancer Registry

Clinical Data Biomarker Data
Patient Background/Pathological assessment Genomic Analysis / Protein Analysis /
/Treatment /Prognostic Outcome Other

o
Y- > =

~++_  Collaboration with

Data Quality: Fit-for-purpose approach

Patient Population A - 7. pharmaceutical
Clinical Trial Trigger new ideas for unmet medical needs v companies
Patlenjc I?opula?non - « Identify patients for a specific clinical trial Providing quality assured
Clinical Trial 3 data, with the fit-for purpose
Patient Population A Use as historical control data upon approach.
Clinical Trial regulatory applications

Multi Ongoing Clinical Trials Needs for Registry Data Usage

Patient Population A Registry data as historical
Clinical Trial control data

Regulatory Approval Application




Data that MASTER KEY posess

Patient journey = Before Registration

= Age, sex, prior treatment history,
histopathological diagnosis and biomarker
test results

=  Study Period/ Follow-up

= Treatment details, Efficacy assessment,
NGS results (Asia)

=  Patient survival status (If deceased,
confirm date and cause of death)

@ Enrollment

Incurable or progressive

=  Every six months from registration until
the end of the registry study

Onset, initial
treatment

Key eligibility criteria
Patients aged 0 year or older (18 for Asia)

. Histologicaly diagnosed as rare cancer or rare
We support patients throughout their journey in terms of tissue subtype

treatment opportunities while also collecting follow-up data. . Patients with incurable or progressive lesions




MASTER KEY Registry and Clinical Trials

Number of patients in registry study (As of April 2025)
« Solid rare tumors 4290 patients
« Hematological cancer 564 patients
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Number of clinical trials

« 35 clinical trials
» 17 Investigator-initiated registration-directed trials
» 18 industry-sponsored trials

N
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/,\\ Almost reaching - cancer patients!
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ATLAS: Asian clinical TriaLs network for cAncerS since 2020

Existing networks with Korea, Chinese-Taipei,
Singapore, China (HK)

Establish and expand the Asian Cancer Trials Network and facilitate
early drug development and genomic medicine with Asian countries

MASTERKEY% . )
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Strength in Asian networks:
» Population growth, economic development, aging
society - increase of cancer patients
» Little ethnic differences - genetics, physiques ...
» Reasonable cost in conducting clinical trials
» Area-specific cancers
- head & neck, stomach etc.

¥

ATLAS project

» Building clinical trials networks
» Educational programs
- clinical trial procedure & genomic cancer medicine
» International clinical trials under ATLAS
- MASTER KEY Asia, A-TRAIN study, Project CAD etc.

b 2

Goals of ATLAS:

» Establish the infrastructure for clinical trials in Asia

» Introduce genome-based medicine in Asia

» Obtain/expand drug indication simultaneously in Asia
promoting regulatory harmonization

Expanded MASTER KEY to Asia, to accelerate and achieve the sustainable drug development platform.




MASTER KEY Asia scheme

= In addition to registry, we provide NGS testing for the countries where NGS testing is not reimbursed %E’
*

: :t ATLAS Report
Xy
Data entry Pathological review AT P B

mmedidata  FedEx,

standardization
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MASTER KEY

NGS analysis

Reporting

Recruitment to clinical trials

Tumor panel,
Genmine TOP, TSO-500

N

~( _ » Receiving and reporting blood and tumor specimens from 18 sites across 5 countries.
?  Logistics, contracts are in already in place.




MASTER KEY Asia participating sites 29 sites (As of March 2025)

% NCC Korea

% Sanggye Paik Hospital

% St. Vincent's Hospital

# Chung-Ang University Gwang-Myeong Hospital
# Ulsan University Hospital

% CHA Bundang Medical Center

# Ho Chi Minh City Oncology Hospital
# National Cancer Institute

# Ramathibodi Hospital \

%  Siriraj Hospital .

# Srinagarind Hospital Thailand
# Maharaj Nakorn Chiang Mai Hospital
# Prince of Songkla Hospital

# Chulalongkorn University

;;u

% National Taiwan University Hospital
— % Taipei Veterans General Hospital

S Ingapor % Kaohsiung Medical University Chung-Ho
Memorial Hospital

MalayS|a y

# Sarawak General Hospital
% Hospital Sultan Ismail

% Hospital Kuala Lumpur

% Institut Kanser Negara

% Hospital Pulau Pinang

% University Malaya Medical Center . % St Lukes Medical Center
# Hospital Raja Permaisuri Bainun IndoneSIa N‘;“'&? f\
o

# National Cancer Center Singapore ® S||08m Hospital
% Persahabatan Hospital
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MASTER KEY Asia

= 935 patients were enrolled (as of end of March , 2025)
= We hold data on nearly 6,000 patients with rare cancers in Asia, including those

from within Japan.
T I |

202412 2025/1

Patient registration by month

MASTERKEY Asia Patient Enroliment
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Pink line : Total enrollment

Connect the dots!
Expanding the clinical trial network




MASTER KEY Japan (n=4014)
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Head and
Neck, 393

Soft Tissue, 853

CNS/Brain, 495

MASTER KEY Asia Cancer types

s s
S & & & & ‘\‘ v\ Q d‘ &
\0 W Ve & b ’1° &°
o N q~ &
S &
¥ &
ot

As of Jan 2025

Ovary/
Fallopian
Tube, 212 Bowel, 204

Bladder/
Urinary | Bone, Uterus,

Tract, 99 g 98
. ~l Biliary Tract, 157

: ‘ Head and Neck, 108

\/,\\ Which cancer types are best f.aatment development in Asia?
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Soft Tissue, 104

MASTER KEY Asia (n=765) Cancer types common

in Asia
(compared to Western

OO |II countries)
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o Cervical cancer
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FO Head and neck cancer
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‘ Biliary tract cancer

As of Nov 2024

Ovan/ Cancer types common
allopian
Tube, 38 Uterus, 32 | Bone, 28 in ASia

e (compared to Japan)

Skin, 18 | Tract,...
Lung, 26

Head and neck (NPC)
sowel, 24 (SRR Biliary tract cancer
Ovarian cancer

Liver, 24

MASTER KEY
ASIA



MASTER KEY Asia Cholangiocarcinoma cohort

= We provided FISH analysis in addition to NGS analysis using the MASTER KEY Asia platform, .
= The study aimed to elucidate the prevalence and characteristics of FGFR2 fusion-positive biliary tract cancer.
= Total of 113 cases were enrolled between 2023 and the end of March 2024.

Cholangiocarcinoma Patients

™ "\ Patients with Intrahepatic
4 < = | cholangiccarcinoma or

———————

‘ 113 Registered patients ‘ Ineligible patients (pts) r_/'\ \(‘ = | hilarcholangiocarcinoma,
: : I + . No malignancy 1 L e = _J._."}
Success rate for central pathological review : .. Otherhistological results 3.~ ... - .......... | Semmmeemseeeeoooooe
Central pathological review ’—’ « . Other primary origin 4 ] T
90 2 % : = ' Other reasons 3
<5l Eiigible :
102 patients = mmmm:mmml )
: : No analysis of NGS:(pts) Mm; 2 wab-
No analysis of FISH (pts) + - Insufficient tissue amount & H ,
«  No tumor cells 1 o : | + Blood not sent 3 ! Biood and tiszue spaciein aubissionds mandatory.
- Tissue detach 1 R . Tl e QCfail 6
------ -1 FISH teSHRG TR - NGS successful testing: - - - G SR @ National Cancer Center ]apan
100 patients 88 patients :
i FISH Wext-Generation Sequenting
: Success rate for NGS testing Porform gt AL Pelorm sing using Tod| Onca Panel sl Konica Mo lab
FISH positive = FISH negative 0
4 : 96 : 86 . 2 /0

- The frequency of FGFRZ2 fusion gene positive (Primary: endpoint)

| | - 3.9%
@) i rmAs

* Funded and
supported by Eisai
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\
—
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« Using the collected data, negotiations are underway to achieve the goal of initiating a clinical trial.
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MASTER KEY Asia: Head and Neck cohort

Utilizing the MKA platform, we provide NGS analysis and viral analysis results.
Aim: to clarify the prevalence and characteristics of head and neck cancers.

A collaborative cohort with researchers from both overseas and NCCH within the ATLAS
project.

Over 200 patients were enrolled in 6 months, under analysis.

Head and Neck Cancer

group Chair
Dr Darren Lim Wan
Teck
(NCC Singapore)
Adenoid Cystic
Carcinoma (ACYC), 11 Other, 9

Head and _ -
Neck Sinonasal Squamous | Acinic Cell
Squiamolus. Cell Carcinoma Carcino...
: (SNSC), 4 (Acce), 2

Head and neck cohort

250

Unknown Head
Larynx Squamous Cell Priman and.
Carcinoma (LXSC), 8 i

Salivary g M olfa... | Pap...
Duct Car... | Neu... [ Thy...

Carcinom...

Hypopharynx Mucoepider... |["Sinonasal | PI. Sa... NCCH Pathologist
Nasopharyngeal Carcinoma Oral Cavity Squamous Cell Squamous Cell Carcinoma |Undiffere...| a... | O...| C... | (S... -
(NPC), 35 Carcinoma (OCSC), 33 Carcinoma (HPHSC), 7| (MUCC),5 [Caréinoms| 1 [(O A... | 1 Dr Taisu ke Mori

g ?\\ We hold the broad data and samples, so what about the quality?



Quality assurance of FFPE samples

ATLAS

= The key to successful genomic analysis lies in the quality of FFPE samples.
= We evaluated the quality of IHC, DNA, and RNA analyses and provided feedback.
= The quality of the samples has improved in some institution with this feedback, leading to

introduce and improve genomic based medicine in Asia.

{B’} Qualificaticn rate af Baspital &
PRE and POST re cxaminaticn

PRE I N 134 cualify - AN quiy

3 2 . o H=12 anuA qualify = AR fail
Part I: pre-analysis Part |I: pre-analysis Part Ill: patient enrollment for clinical study rost I T i - A il
H=17
A A [l s A (A B 100
Questionhalr‘e Reprﬁ‘se ntative - REEIStFEtIDn PAL re-examination FOST re-meamination
i 20 _ @penl @ P
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e o s Ca B PR WF .
o - Loa Dom 40 G B 10 ] ] 11
00| 2000 H Fre-zralytical Score
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J Trecaback J Freetback | = J Breeavack © N O BRE- i PO rceuhion

{+ Re-examination of Part I} re1c [ . RN sy

#DMA gualify « RRA Tail
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Cancer Sci . 2023 Jun;114(6):2664-2673. doi: 10.1111/cas.15790. Epub 2023 Mar 28.



Quality assurance of data

= As regular monitoring, we perform sampling SDV by CRA and central monitoring by data manager

= Once utilization has been decided, monitoring will be conducted according to individual quality
purpose (Fit-for-purpose approach).

= As one of the central monitoring we perform remote access monitoring (R-SDV) for Asian sites.

- O
. . A S
at ot CRA at b e
Central monitoring CRA On_t5|t_e Principle
Monitoring report Off site (;\nonl ozng) investigator Institution NCcH
- DM/STAT/Physician confirmation monitoring S heede i -
(Oncelyear) (Regularly) Query {
................ ey | TR
Source document: On site SDV Query Data fix Share sgreen .
*Medical notes - Fix only the data Physycian  sC FA
*Pathology report necessary for utilization

*Genetic testinfg result
sLaboratory testing result
*Images

at a given time

- Continue monitoring
after the data has been
fixed

I Data entry Confirmation Data update I I Respond to query ~ Confirmation |
I . . . | | . (when needed) |
=) O o) I
: -m ™ ;| : an am :
Study Physi Study | Study Physi
I coordinator cian coordinator I coordinator cian I
. —F———(—  —— —_————_ | \. ————— _ —— _ I

Institution Institution

Data flow




Sharing the data: MASTER KEY Data Sharing Portal

= MASTER KEY Data Sharing Portal

= An integrated search system for Registry Data, consisting of
clinical & genomic information

= Allows searching and viewing individual patient data

= Digitalized pathological imaging is being integrated into the
database

v’ Participating industries and institutions have access to
all the data

\\///

_ \«7 — Biomarker discovery, Predictive modeling, Personalized treatment,
' Research Opportunities....

MASTER KEY
Data Sharina Portal

uuuuuu

Patient information / Registry confirmation

Gene Panel - Rearrangement




Exploration of diverse trial designs : Decentralized clinical trial

Patient living \

in distant area Online visit by telemedicine
v' Eligibility check

v Informed consent

v Drug shipment to patient's home
v" Go/No-go decision on treatment
continuation

( National Cancer Center (NCQC) \

Partner site .
No IRB review IRB review
No EDC entry Assign PI/Slin NCC
Remote monitoring ; EDC. en.try
4 o Monitoring
Delegation Contract "\1 SAE reporting etc.

J

_/ v Research funding will be paid k
trial related activities




Reducing patient burden: Decentralized clinical trial

= DCT was Implemented to 2 clinical trials under MASTER KEY project

= Rare cancer patients face burden as small population and rare cancer patients living in distant
areas face additional burdens.

= DCT can lead to better clinical trial access, faster patient accrual and reduced clinical trial cost

ERE

% National Cancer Center
_— Hospital
G ™)
‘ &l Informed
DCT Telemedicine System coneent
5 and
Patient FINDEX Inc evaluation —D—
s = = - Telemedicine S T
lVisit : L !
PI/SI CRC
A N )
m : DCT Data Sharing System
: (inhouse system)
Partnarsifes — Examination results | [F—
n 8 . J
.......... ; ~
D Drug shipment —
Physician  Liason Upload Pharmacist
results s




Exploration of diverse trial designs: Cross-border DCT

m With the experience in Japan, we have established a platform with one hospital in Thailand for
cross-border DCT, conducted a demonstration with the institution
= NO major issues were seen, except communication of medical terms.

ERE
Natiomal GCancer Center
Hoapital
Patlent — E
DCT Telemedicine System
FIKDEK I
Infarmed corsent T s PIISI
Dy pressiption E_ e - Telnmudi e
- - 3 CRC
Erep DCT Data Sharing System
haric] el - & linhouse system)
Partner altes E . Examinaten rasults .| —-— @o m
Plyslchan & | mm :'::" Fet
DCT Patient Registration Form e 1
Aplza e 3 Fwng:lu. Medical
CRC B, _ .......... AR (NPT " hl'_'EDul'lt' g
e ey | Create patkerd 1 Section

v' By leveraging this system, data entry can be handled in Japan,
ensuring high data quality.

v" Since the source documents are located within Japan, monitoring
costs can be significantly reduced.




Take home message What MASTER KEY DO and AIM FOR

= Accelerate the treatment development for rare cancers and rare tissue subtypes
through collaboration with academia, patient advocacy groups, and industries
and exploration of new methods including DCT and remote access SDV.

= Developing reliable historical control data with the registry, leading to early drug
approval

= With comprehensive data representing diverse populations, we could explore
tailored treatment approaches that account for genetic, environmental, and
cultural factors specific to Asian patients, leading to better-personalized
treatments specific to Asian rare cancer patients.

Thank you for your kind attention !!
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Few approved drugs specifically for rare cancers

Since 2013, 89 NASs were launched in the U.S. to treat solid tumors
with some approved for multiple indications

Exhibit 29: U.S. NASs in solid tumors launched 2013-2022 with indications, including those granted after initial launch

C$- o089
rcees see ooa

0000008
Ittt

Immune checkpgint inhibitor
itibody-drug conjugate

Mon-targeted therapy w PGx testing

Fulll indication withdrawn

Subpapulation indication withdrawn

Source: IQVIA Institute, April 2023.

Between 2013 and 2022, 89 new anti-cancer
drugs were approved by the FDA for solid
tumors. Among these, 22 drugs obtained
multiple indications.

Lung cancer saw the highest number of
approvals, with many targeted therapies
approved, including immune checkpoint
inhibitors, antibody-drug conjugates (ADCs),
and bispecific monoclonal antibodies.

However, approvals for rare cancers and
sarcomas were limited.

Ref:1QVIA Global Oncology Trends 2023, Copyright: IQVIA




Clinical Trial Platforms for Rare Cancer Populations
Study Name
Prospective ASCO TAPUR Multiple arms show clinical benefit with many targets like BRAF, HER2, and TMB
NCI Match Having completed in 2023, it remains one of the largest tumor-agnostic, precision
oncology trials undertaken to date
SWOG/NCI DART DART was the US national immunotherapy trial (nivolumab and ipilimumab) for rare
cancers. It enrolled 798 patients with rare cancers on 53 cohorts and was open at
>1,000 sites across the United States. Multiple cohorts reached their efficacy end
points, setting the stage for several NCCN guideline changes for patients with rare
cancers
DRUP Real-world clinical access to many off-label drugs
Retrospective | SAMBA 101 Retrospective review of prospectively enrolled patients with sarcoma on early-phase
trials
SAMBA 102 Retrospective review of prospectively enrolled patients with ultrarare sarcoma on
early-phase trials
NGS Rare Cancer Study | Retrospective review of prospectively enrolled patients with rare cancers on early-
phase trials based on NGS

Modified from Am Soc Clin Oncol Educ Book 45:€100051 © 2025 by American Society of Clinical Oncology
Rare cancer patients have significantly benefited from enrollment in clinical trials, which offer access to cutting-

edge therapies and personalized treatment options




Clinical Trials in Western Pacific region

Western Pacific - the region with the highest number of
trial registrations per year

click to select A. Number of trials by year and WHO region (1999 to 2022)

Africa select a year to see year-specific infomation in chart C
Americas

20,000
Eastern Mediterranean

Europe //’;\A

10,000
South-East Asia
- T —
Western Pacific 0 ' |

Unknown 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021

Number of trials

Yet, only four nations including Australia, China, Japan, and the Republic of Korea
contributed more than 90% of the clinical trials in the region during 2022—
reflecting a wide disparity in levels of clinical trial development and maturity.

Source: WHO 2023 : Global observatory on health R&D




COMMENT | VOLUME 403, ISSUE 10422, P124-126, JANUARY 13, 2024

¥, Download Full Issue

The future of the global clinical trial ecosystem: a vision from the first
WHO Global Clinical Trials Forum

Vasee Moorthy & « Ibrahim Abubakar « Firdausi Qadri « Bernhards Ogutu « Wei Zhang « John Reeder et al.

Show all authors

Published: December 18,2023 « DOI: https://doi.org/10.1016/S0140-6736(23)02798-8 «

195 WHO Member States passed a resolution on clinical trials in May 2022

1) Equitable and sustainable capacity development

2) Addressing major inefficiencies in countries of all income levels in how clinical trials occur
3) Bringing new models into the mainstream (digitization, embedding into health systems,
platform trials, decentralization and others)




Key words

B As the technology for cancer genomic sequencing advances, cancer
types have subdivided to smaller categorizations by biomarker.

B New clinical trial designs are needed for such small but enriched
populations to promote personalized medicine

KEY WORDS
MASTER Registry data Internatlor)al De.ce.ntrallz_ed
S| (Real world Collaboration  Clinical Trial
data) (Asia) (DCT)

Biostatistical methods; Adaptive design



MASTER KEY: A platform trial for rare cancers

Registry part
(Ongoing
Observational Study)

Clinical trial
part

(Future Interventional
Studies)

~

NCC

MEKA Clinical trial part

Expanding the platform of MASTER KEY Project to Asian countries

Rare cancer -

Registration

I.C.

30 pts/hospital/yr x‘10£ospitals = 300pts/yr

Central pathology

Molecular Diagnostic
testing (NGS, IHC, etc)

N

J

Biomarker & EBiomarker B SO0

Biornarker

e  Other treatment

Il

Other clinical ||Routine practice

negative trial treatment
_Drug A _Drug B ess| Crugix Crugy | ee Cirugy 50 Reimbursed
Clinical trial Clinical trial Clinical tial || Clinical trial TUg A treatment

L

Follow-up of all pts
[A large scale reliable database]

Database of Omics data + Clinical data

(Patient advocate group)

Patients

Academic

Pharmaceutical <

Industries

Connect the dots!
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Registry data usage in MASTER KEY

= D
* N
. 2

L 2 s 2
Rare Cancer Registry

. Clinical Data . Biomarker Data
Patient Background/Pathological G . vsis/Protei vsis/oth
assessment/Treatment/Prognostic Outcome/other enomic analysis/Frotein analysis/other

Data Repository

¥ ¥

Pationt Popalation A Certain needs of Registry Data Usage

Clinical Trial Trigger new ideas for an

_ _ unmet medical need
Patient Population B

Clinical Trial Identifying patients for a
Patient Population C specific clinical trial

Clinical Trial Usage as historical control data upon

Multiple Ongoing regulatory applications
Clinical Trials Data quality: Fit-for-purpose approach
- = N =
Requlatory approval application

Patient Registry data
Population A as historical
Clinical Trial control data




Cancer types registered in MASTER KEY

Soft Tissue

CNS/Brain

Head and Neck
Ovary/Fallopian Tube
Skin

Neuroendocrine Tumors
Biliary Tract

Bowel

Carcinoma of Unknown Primary
Esophagus/Stomach
Uterus

Other

Bladder/Urinary Tract
Bone

Breast

Cervix

Thymus

Peripheral Nervous System
Malignant Melanoma of Mucosa
Pancreas

Peritoneum

Thyroid

Eye

Adrenal Gland

Liver

Vulva/Vagina

Lung

Kidney

Pleura

Testis

Prostate

Ampulla of Vater
Myeloid

Japan cohort

Asian cohort

688 68
399 Head and Neck 6
I— 287 Liver s 37
I 173 Biliary Tract  n——— 30
I 161 Ovary/Fallopian Tube EEETETTTTTTTTEE————— )3
I 153 Lung ——— )/
I 152 Uterus m— )]
I 114 Bowel InEEe—— )]
I o3 Bone meess——— 3
I 37 Breast m——— 14
Cervix EEEE———— 3

75 Bladder/Urinary Tract ~n——— 12
I 78 Skin  m—— 10
il Kidney o 10
I 70 Peritoneum o 8
. 57 Esophagus/Stomach s 8
I s3 CNS/Brain o 7
e s Thymus s 5
mm s Registry data (May 2017 to March 2025) Ampulla of Vater  mmmm 5 | Registry data (Nov 2021 to March 2025)
mm 23 |Japan (11 hospitals) 4766 patients | ... ... Neﬂi/svyi%;”; — . |Asian sites (7 countries 26 hospitals) 935 patients
. 42 Pancreas mmm 4
Ll Thyroid mm 3
Il 40 Eye mm 2
I 33 Testis ®m 1
H 21 Prostate m 1
H 20 Penis m 1
B 15
H 14
B 13
I3

15

¢ v" We observe differences in the cancer types registered.
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Clinical implementation after genomic findings in As
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Asia cohort 33 83 2 o o 2le 8 7 2
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8¢ % 3 wi3xcs 300W=ax9nu>gaodaneEEEEG6EL S S
> 1 6 o 8 8 o6 o 6 ggowg o 48 g g g o o g 8. o o 48 4o L < < < < LSX 0 -
200 Cervical Squamous Cell Carcinoma (CESC) -
202 Carcinoma, NOS (PDC) - -
0 Soft Tissue (SOFT_TISSUE) EEE - E e -
150 2 . 5 /) Cutaneous Melanoma (SKCM) . - -
Metastatic ameloblastoma .
Salivary duct carcinoma . -
100 . )
High-Grade Serous Ovarian Cancer (HGSOC) . - -
Adenocarcinoma, NOS (ADNOS) [ ]
50 Lung Adenocarcinoma (LUAD) -- - -
62
Small Cell Lung Cancer (SCLC) -- -
9 8 10 - Bladder Urothelial Carcinoma (BLCA) || [ |
0 . — _— Bladder Adenocarcinoma (BLAD) -
Mucinous Borderline Ovarian Tumor (MBOV) -
Astrocytoma (ASTR) ||
Gastrointestinal Stromal Tumor (GIST) --- -
B Minor Change in diagnosis Colon Adenocarcinoma (COAD) --
B Major change in diagnosis Small Intestinal Carcinoma (SIC)
Treatment decision Tier 1 Inflammatory leiomyosarcoma ||
Treatment decision Tier 2C Intrahepatic Cholangiocarcinoma (IHCH) -
) Breast (BREAST) [ |
M Received treatment - . -
. o Renal Clear Cell Carcinoma with Sarcomatoid Features (SCCRCC) -
m Germline finding

Dedifferentiated Liposarcoma (DDLS) = -=

Intimal Sarcoma (INTS)

v Only 10 Of the 62 Anorectal Mucosal Melanoma (ARMM) B

Gallbladder Adenocarcinoma, NOS (GBAD)

patients W|th a Tier 1 Glioblastoma Multiforme (GBM)

. . Clear Cell Carcinoma of the Lung (CCLC)
evi d ence Ieve I g enomic Extramamm-?ry Paget Disease (FMPD)
. . Pancreatobiliary Ampullary Carcinoma (PAMPCA)
alteration gained Leiomyosarcoma
Ovary/Fallopian Tube, poorly diff.
access to a matched

therapy.




Rare cancer patients involved in a clinical trial

Number of patients involved in a clinical trial Number of patients involved in a
in MKJ clinical trial in MKA

3.2%

Patients in at least one
clinical trial

Patients in at least one
clinical trial

o . - o )
m No clinical trial No clinical trial

v Since the start of MK in Japan, we have focused on initiating clinical trials for rare cancers.
v With our new Asian network, we hope to increase the clinical trial participation rate in the
Asian countries.




The key is to conduct clinical trials: Trials under the MASTER KEY umbrella

Target population

O 00 N O U1 A W N

=
w N = O

I e
o U1 b

[
N

BRAF V600E
dMMR/MSI-high
<___ All rare cancers _>

HER2 Carcinosarcoma

ALK rare cancers
Malignant mesothelioma
denoid cystic carcinoma
NTRK Fusion Pediatric

<NK/T-cell lymphoma, nasgD>

FGFR alteration solid cancers

Pediatric Solid tumor

Alveolar soft part sarcoma

Malignant mesothelioma
(non-pleural)

Cancer of unknown primary

Advanced or recurrent solid tumor

with FGFR gene alteration

Non-Hodgkins Lymphoma
Chronic Lymphocytic Leukemia

18 Cervical cancer

-FGFR rearrangements solid tumor
-FGFR2 amplifications gastric cancer

19 -FGFR1 rearrangements
myeloid/lymphoid neoplasms

20 HER2/Salivary gland carcinoma

21 -TP53 wt and MDM2-non-amplified/

amplified solid tumors

-MDM2 amplified tumors and absence of
known TP53 mutation
22 (Expansion cohorts)
-TP53 wt NSCLC/ melanoma/

liposarcoma/ pleomorphic sarcoma/ HCC

23 <EDM2 amplified DDLPS >

-Desmoid tumor
-Solid pseudopapillary neoplasm (SPN) of
pancreas
-Small bowel carcinoma with mutation of
CTNNB1 or APC
-Adrenocortical carcinoma (ACC) with
mutation of CTNNB1, APC or ZNRF3
-Solid tumors (except for CRC) with APC
mutation in subjects diagnosed as familial
adenomatous polyposis (FAP)

-Other types of solid tumors (except for CRC
and HCC) harboring one or more Wnt-related
gene mutations (e.g. APC, AXIN1, CTNNB1,
RNF43, etc.)

29

30 <Ee|apsed or Refractory T-cell Lymphoma—>
_— — —

31 TP53 wt and MDM2 amplified DDLPS
24 Epithelioid sarcoma — ;
32 Conventional chondrosarcoma
Secondary central nervous system IDH1 mutation
25 lymphoma; SCNSL
yme - elapsed or Refractory Lymphoma Relapse
26 <__ BRAF fusion cancer D or Refractory Extranodal Natural Killer/T-cel
PD-L1/Non-small Cell Lung Cancer —Lymphoma

27 ASPS, Non-small Cell Lung Cancer,
gastrointestinal cancer

-Platinum-resistant High-grade Serous
(HGS) Ovarian
-Primary Peritoneal
-Fallopian Tube Cancer

28

Driving clinical trials for even
ultra-rare cancers are one of our
priorities.

For details:
https://www.ncc.go.jp/jp/ncch/masterkeyproject
/substudy/index.html

Red: Biomarker driven drugs.
*Some trials have finished enrollment

*Detailed eligibility criteria apply. .




Rare cancer trials under MK(Japan) that led to drug approval

> Investigator-initiated Phase 2 clinical trial
(VIOLA trial: HCM-002) of nivolumab in patients
with malignant mesothelioma (excluding

malignant pleural mesothelioma)

BOMEORRSNOBRERLEE )

ORR 35.7%
(CR7.1%. PR28.6%)

H1 MeOWNEDREERORAE(LE
(RECIST ver:1.1, FEFMEMNE OMBHTehE, MrdpdulE)

(from PMDA Review Reports

2023/11/24
Approval of Opdivo® in Japan to Expand its
Use for the Treatment of Malignant
Mesothelioma (Excluding Malignant Pleural
Mesothelioma)

b

Change from baseline (%)

PFS (%)

> Investigator-initiated Phase 2 clinical trial (NIVOCUP

trial) of nivolumab in patients with carcinoma of
unknown primary

)ND. at risk

Best overall response

Median PFS
4,0 months (95% CI, 1,9-5.8)

Gernonth rate = 32%

o 2 4 & g 10 12 14 1& 18 20 22
Time {(months)

45 28 21 12 8 [} i} 5 4 3 2 o

Change from baseline (%) 0

g

08 (%)

- B & B 8

No. at risk

gt bttonses

5 10 15 20
Time (months)

Median 08
15.8 manths (95% CI, B.4-21.5)

1 Bmonth rate = 73%

0 2z 4 & B 0 12 14 16 18 20 22
Time {months)

45 42 37 32 25 8 15 14 9 7T 4 0

2021/12/24

Approval of Opdivo® in Japan to Expand its Use
for the Treatment of CUP

Annals of Oncology, Volume 33, Issue 2, 216 - 226
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Rare cancer trials under MK(Japan) that led to drug approval Alveolar soft part sarcoma

US NCI trial

ORIGINAL ARTICLE

Atezolizumab for Advanced Alveolar Soft Part Sarcoma

Alice P. Chen, M.D., Elad Sharon, M.D., M.P.H., Geraldine O’Sullivan-Coyne, M.D., Ph.D., Nancy Moore, R.N., Jared C. Foster, Ph.D., James S. Hu, M.D., Brian A. Van Tine,
M.D., Ph.D., Anthony P. Conley, M.D., William L. Read, M.D., Richard F. Riedel, M.D., Melissa A. Burgess, M.D., John Glod, M.D., Ph.D., et al.

Patient No.
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{ EDA grants approval to

for alveolar sofi part sarcoma

FDA grants approval to atezolizumab
for alveolar soft part sarcoma

2022/12/9 FDA grants approval

Resources for
Information | Approved
Drugs

On December g, 2022, the Food and Drug Administration (FDA) approved atezolizumab
(Tecentrig, Genentech, Ine.) for adult and pediatric patients = years of age and older with
unresectable or metastatic alveolar soft part sarcoma (ASPS).

Chen et al. N Engl J Med 2023; 389:911-9

Content current as of:
12/092022

Japan MASTER KEY trial

#1571824

Atezolizumab in Japanese patients with advanced alveolar soft part sarcoma:
a multi-center, single-arm, investigator-initiated phase 2 trial (NCCH1907)

Makoto Endo", Yuki Kojima®, Motoko Arakaki?, Tadaaki Nishikawa?, Yukari Hoshina?, Kenta Anjo?, Ryunosuke Machida?,
Akihiro Hirakawa?, Masahiko Ichimura?, Hitomi S. Okuma?2, Kenichi Nakamura?, lkuo Kudawara*), Masanobu Takahashi?),

Kan Yonemori?

1) Kyushu University, Japan, 2) National Cancer Center Hospital, Tokyo, Japan, 3) Tokyo Medical and Dental University, Japan,
4) National Hospital Organization Osaka National Hospital, Japan, 5) Tohoku University Hospital, Japan

Figure 1. Patient Outcomes to Atezolizumab

A. Waterfall plot B. Swimmer plot
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C. Spider plot D. Progression-Free survival
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Patient outcomes to atezolizumab. Red indicates patients with prior pazopanib therapy; blue indicates patients
without prior pazopanib therapy. A. The best percentage change from baseline in the target-lesion size is shown
for each patient. B. plot detailing p ion-free survival and overall survival of all individual
patients in this study. €. Spider plot of tumor volume changes over time. D. Kaplan-Meier estimates of
progression-free survival are shown as of Mar 3, 2022,

CTOS 2023. Abstract #1571824

EIAATRRE S5~
PR

News Release
Roche Growp

Chugai Obtains Regulatory Approval for Tecentriq for the Additional
Indication of Alveolar Soft Part Sarcoma, an Ultra-rare Disease

@ Tecentriq is the firstimmune checkpoint inhibitor in Japan for unresectable
alveolar soft part sarcoma, a disease with no standard treatment established

® Approval for unresectable alveolar soft part sarcoma in adults and children over 2
years, which is a type of alveolar soft part sarcoma of high incidence in the AYA
(Adolescent and Young Adult) generation

@ Theapprovalis based on the results from an investigator-initiated Japanese phase
Il clinical study and a U.S. NCl-initiated overseas phase Il clinical study

2025/2/20
PMDA grants approval of
atezolizumab for ASPS
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Rare cancer trials under MK(Japan) that led to drug approval Alveolar soft part sarcoma

Figure 1. Patient Outcomes to Atezolizumab

Single arm phase 2 clinical trial
Conducted under MASTER KEY

A

A. Waterfall plot B. Swimmer plot
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Patient outcomes to atezolizumab. Red indicates patients with prior pazopanib therapy; blue indicates patients
without prior pazopanib therapy. A. The best percentage change from baseline in the target-lesion size is shown
for each patient. B. Swimmers plot detailing progression-free survival and overall survival of all individual
patients in this study. C. Spider plot of tumor volume changes over time. D. Kaplan-Meier estimates of
progression-free survival are shown as of Mar 3, 2022

MASTER KEY and C-CAT database RWD used as supporting data

cAT

Sequence data

g wﬁ
(... B ! =
oRl =

| |

°
C-CAT

ente for Cancer Genomics and Advanced Therapeutcs

FICDx + NOP
40,000

35,000

30000

25,000

H

20,000

Total case #

Monthly case ¢

5 15,000

. 4 10000
1 HT 5000

o
2 1 6 12 6 Month

Cancer Discov. 2022 Nov 2;12(11§:2509-2515.

project 7

S 3
Rare Cancer Registry

Clinical Data Biomarker Data

Patient Background/Pathological Genomic analysie/Protein analysis/ofh
assessment/Treatment/Prognostic Outcome/other enomic analysis/Protein analysis/other

PMDA
regulatory
approval

filing

( Data Repository ]
L 2 ¥
FatentPopuation Certain needs of Registry Data Usage
Clinical Trial Trigger new ideas for an
unmet medical need
Patient Population B
Clinical Trial Identifying patients for a
Patient Population G specific clinical trial
Clinical Trial Usage as historical control data upon
uItipIe Ongoing regulatory applications
Clinical Trials Data quality: Fit-for-purpose approach

News Release

acheGrowp

Chugai Obtains Regulatory Approval for Tecentriq for the Additional
Indication of Alveolar Soft Part Sarcoma, an Ultra-rare Disease

@ Tecentriq is the firstimmune checkpoint inhibitor in Japan for unresectable
alveolar soft part sarcoma, a disease with no standard treatment established

® Approval for unresectable alveolar soft part sarcoma in adults and children over 2
years, which is a type of alveolar soft part sarcoma of high incidence in the AYA
(Adolescent and Young Adult) generation

@ Theapproval is based on the results from an investigator-initiated Japanese phase
Il clinical study and a U.S. NCl-initiated overseas phase Il clinical study

ication
Registry data

as historical
control data

Patient
Population A
Clinical Trial

2025/2/20
PMDA grants approval of
atezolizumab for ASPS
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Abnormalities in the TP53 gene were detected
during treatment in multiple cases using liquid



Other ultra-rare clinical trials (Investigator initiated)@ Uterine Carcinosarcoma
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The key is to conduct clinical trials: Trials under the MASTER KEY umbrella

Target population

1 < BRAF V600E >

) e aMMR/MSLhigh >

3 All rare cancers

4 HER2 Carcinosarcoma

5 & ALKrarecancers >

6 Malignant mesothelioma

7 Adenoid cystic carcinoma

8 Intimal Sarcoma (MDM2)

g <__ NTRK Fusion Pediatric_>

10 NK/T-cell lymphoma, nasal

11 FGFR alteration solid cancers

12 Pediatric Solid tumor

13 Alveolar soft part sarcoma

14 Malignant mesothelioma

(non-pleural)

15 Cancer of unknown primary

16 dvan_ced or recurrent soliq t@
with FGFR gene alteration

17 Non-Hodgkins Lymphoma

Chronic Lymphocytic Leukemia

18 Cervical cancer

-FGFR rearrangements solid tumor
-FGFR2 amplifications gastric cancer
-FGFR1 rearrangements
myeloid/lymphoid neoplasms

19

20 HER2/Salivary gland carcinoma

-TP53 wt and MDM2-non-amplifie
amplified solid tumor

21

-MDM2 amplified tumors and absence of
known TP53 mutation

29

-Desmoid tumor
-Solid pseudopapillary neoplasm (SPN) of
pancreas
-Small bowel carcinoma with mutation of
CTNNB1 or APC
-Adrenocortical carcinoma (ACC) with
mutation of CTNNB1, APC or ZNRF3
-Solid tumors (except for CRC) with APC
mutation in subjects diagnosed as familial
adenomatous polyposis (FAP)

-Other types of solid tumors (except for CRC
and HCC) harboring one or more Wnt-related
gene mutations (e.g. APC, AXIN1, CTNNB1,
RNF43, etc.)

30

Relapsed or Refractory T-cell Lymphoma

31

TP53 wt and MDM2 amplified DDLPS

32

Conventional chondrosarcoma
IDH1 mutation

33

Relapsed or Refractory Lymphoma Relapsed
or Refractory Extranodal Natural Killer/T-cell
Lymphoma

Tumor-agnostic approach for
rare cancers are one of our
priorities.

22 (Expansion cohorts)
-TP53 wt NSCLC/ melanoma/
liposarcoma/ pleomorphic sarcoma/ HCC
23 MDM2 amplified DDLPS
24 Epithelioid sarcoma
25 Secondary central nervous system
lymphoma; SCNSL
26 < BRAF fusion cancer >
PD-L1/Non-small Cell Lung Cancer
27 ASPS, Non-small Cell Lung Cancer,
gastrointestinal cancer
-Platinum-resistant High-grade Serous
28 (HGS) Ovarian
-Primary Peritoneal
-Fallopian Tube Cancer
For details:

https://www.ncc.go.jp/jp/ncch/masterkeyproject
/substudy/index.html

Red: Biomarker driven drugs.
*Some trials have finished enrollment
*Detailed eligibility criteria apply.
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Tumor agnostic approaches for Rare genomic fractions

» Industry sponsored: Dabrafenib plus trametinib in BRAF V600E-mutated rare cancers: the phase 2
ROAR trial

Anaplastic thyroid cancer

a b _
Dabrafenib plus trametinibin BRAFV600E-mutated s o I "I I H |
rare cancers: the phase 2 ROAR trial i
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Maximum tumor shrinkage

from baseline (%)

Tumor agnostic approaches for Rare genomic fractions

Phase 2 trial of nivolumab in metastatic rare cancer with dMMR or MSI-H and relation
with immune phenotypic analysis (the ROCK trial)

Overall response rate 60.0%
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Tumor agnostic FDA/PMDA approvals

FDA PMDA

Biomarker n Overall Response
approval approval
| e 149 39.6% (CR 7.4%)
Pembrolizumab  MSI-H, dMMR 2022 (Full O (updated 504) 33.3% (CR 10.3%)
approval)
Pembrolizumab TMB-H 2020 O 102 29% (CR 4%)
Dostarlimab MSI-H, dMMR 2021 - 209 41.6% (CR 9.1%)
. . 55 o o
Larotrectinib NTRK fusion 2018 O (updated 140) 75% (CR 22%)
Entrectinib NTRK fusion 2019 O 54 57%
TKI naive 40 589
Repotrectinib NTRK fusion 2024 - TKI pretreated o)
48 50%
Selpercatinib RET fusion 2022 - 41 44% (CR 4.9%)
Dabrafenib +  gpAF ve00E 2022 i 131 41%
Tramatinib
Trastuzumab  pps iotein 2024 _ 267 37.1%

deruxtecan




However, challenges for clinical development remain

Challenge 1: Time taken for clinical trials on rare cancers and rare
fractions.

L = Promote patient enroliment from non-clinical trial
facilities.

= An international perspective

Challenge 2: Barriers after clinical trial until market approval

L - Companion diagnostic test regulations
« Post-marketing requirements

22



Decentralized clinical trials (Remote clinical trials)

4 _ ) G
Patients in [\
local

=~ hospitals Online visit by telemedicine
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Seeking Regulatory assistance from PMDA: CDx issue
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— MASTER KEY team, Not long after, a new notification from the
a petition letter regarding Ministry of Health, Labour and Welfare was
the relaxation of issued, notifying some relaxation of
regulations on companion regulation regarding companion
diagnostics for rare diagnostics upon drug approval for drugs
cancers/rare fractions and targeting genomic biomarkers.
the use of approved This was an outcome based on the petition
N Bt diagnostics was submitted. in May 2022.
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Expanding clinical trials through international collaborations
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Essence of Clinical Trial Networks

NETWORKING:

With the network between cancer advocate groups and academic institutions,
rapidly recruit patients into clinical trials whether it’s pharma sponsored or
academic sponsored.

INNOVATION:
Collaborate with pharmas and research institutions to find new targets for new
trial ideas to focus on trial development

CLINICAL TRIAL DESIGNING:
Novel approaches such as Decentralized Clinical Trial designs to focus specifically

on research delivery.

REGULATORY ASSISTANCE:

Advice/guide pharma companies toward regulatory approval
Thank you for your kind attention !!
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Statistical consideration for rare cancer/fraction:
examples from Japanese-led clinical trials
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Clinical trial design for rare cancer

« Conventional clinical trial designs with separate protocols
for each subject are not realistic for rare cancers.
 Limited population size
» Heterogeneity among rare cancer types
 Less financial support and/or pharma may be reluctant to invest
« Low power or precision of treatment effect

More efficient clinical trial led by academia is necessary
to advance rare cancer research

Subbiah V, Othus M, Palma J, Cuglievan B, Kurzrock R. Designing Clinical Trials for Patients With Rare Cancers: Connecting the Zebras. Am Soc Clin Oncol Educ Book. 2025 Jun;45(3):e100051.



Master protocol

a protocol designed with multiple substudies, which may have different objectives and involve coordinated efforts
to evaluate one or more medical products in one or more diseases or conditions within the overall study structure.

Basket trial

A single drug x multiple

| Baskettrial

[ Platform trial

Time
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ORNOINO!
designed to evaluate a el oarsA_Heioogcfagro B il oauroC_ Do oo D _ itk o £ N .
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www.fda.gov/media/174976/download (Access: May 11,2025)

Duan, XP., Qin, BD., Jiao, XD. et al. New clinical trial design in precision medicine: discovery, development and direction. Sig Transduct Target Ther 9, 57 (2024).
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Other types of trial design

Trial design

Definition

Registry-based trials
/master observational trials
(MQOT)

Registry-based trials or MOTs leverage existing patient registries
to identify eligible participants and collect data.

These trials can be particularly efficient for rare cancers as they
use pre-existing infrastructure and patient cohorts.

The use of registries can facilitate rapid patient recruitment and
real world data collection

Multi-arm, multi-stage (MAMS)
trials

MAMS trials are designed to evaluate multiple treatments
simultaneously and can progress through different stages based
on interim analyses.

This design allows for the efficient comparison of several
therapies and the early discontinuation of ineffective treatments

Hybrid designs

Uses external control data sets and random assignment to
experimental and control groups to effectively assess the impact
of the experimental treatment

Subbiah V, Othus M, Palma J, Cuglievan B, Kurzrock R. Designing Clinical Trials for Patients With Rare Cancers: Connecting the Zebras. Am Soc Clin Oncol Educ Book. 2025 Jun;45(3):e100051.



MASTER KEY project

Molecular Diagnostic
testing (NGS, IHC, etc) Regi
/ * Rare cancer engtry part

Rare histological I.C.
subtype ‘ Registration
Carcinoma of ~4, 500 ptS

unknown primary !
Pediatric cancers Review biomarker status

e Hematologic
\ malignancies ; /

Treatment assigned by physician

1 MK Clinical trial %ar‘t o Other treatment
33 trials ———
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. negative ria reatmen
Investigator 16 ]
v v y \ 4
IndUStry17 Drug A Drug B 000 Drug X DrugY 00 b XX Reimbursed ceeo
Clinical trial Clinical trial Clinical trial || Clinical trial rug treatment
1 I
Follow—up of all pts
[A large scale reliable database]

MASTER KEY is a platform trial in that it allows drugs to leave or enter, and Registry-based
trials to identify eligible participants and collect data

The protocol is modular (master protocol + MK Clinical trial part sub-document).

Each trial can be a simple cancer-specific trial or a basket trial for a specific biomarker.



Traditional phase II design in oncology

Original Reports | Gastrointestinal Cancer

©Trastuzumab Deruxtecan in Human Epidermal Growth Factor
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Receptor 2—-Expressing Biliary Tract Cancer (HERB;
NCCH1805): A Multicenter, Single-Arm, Phase Il Trial
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PURPOSE

METHODS

RESULTS

CONCLUSION

Treatment options for patients with unresectable or recurrent biliary tract
cancer ( BTC) who progress on a gemcitabine-containing regimen are limited. In
addition, the significance of anti—human epidermal growth factor receptor 2
(HER2) therapy in HER2-expressing BTC has not been sufficiently investigated.
In this phase II trial, participants from five institutions in Japan were enrolled.
Eligible patients had pathologically confirmed unresectable or recurrent BTC with
centrally confirmed HER2- positive (immunohistochemistry (IHC]3+ or IHC2+
and insitu hybridization [ISH)+) or HER2-low (IHC2+ and ISH—, THC1+, and
IHCO and ISH+) and were refractory or intolerant to a gemcitabine- containing
regimen. The patients received 5.4 mg/fkg trastuzumab deruxtecan (T-DXd) once
every 3 weeks until disease progression or unacceptable toxicity. The primary end
point was the confirmed objective response rate (ORR ) in HER2-positive BTC by
an independent central review (threshold ORR, 15%; expected ORR, 40%).

A total of 32 patients were enrolled and treated. Among these patients, 22 with
HER2-positive disease comprised the primary efficacy population and had a
confirmed ORR of 36.4% (90%CI, 19.6to 561; P = .01), meeting the primary end
point. Eight with HER2-low disease comprised the exploratory population and
had a confirmed ORR of 12.5%. The most common zgrade 3 treatment - related
adverse events were anemia (531%) and neutropenia (31.3%). Eight patients
(25.0%) had interstitial lung disease (ILD), including two grade 5 events.
T-DXd showed promising activity in patients with HER2-positive BTC and a
signal of efficacy in patients with HER2-lowBTC. Although the safety profile was
generally manageable, ILD requires careful monitoring and early intervention.
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Primary endpoint : ORR

A typical single arm, single stage phase II
* Frequentist approach

Required sample size of 22 patients

Considering two ineligible patients, 24 patients
are planned to enroll

Minimum number of patients with response of 7
Threshold ORR = 15%, Expected ORR = 40%
One-sided alpha = 5%, power = 80%

Result: ORR was 36.4% (90% CI, 19.6-56.1,
p=0.01)

This is a typical single-arm phase 2 trials in cancer based on frequentist approach.
Simple and straightforward.
Good if this design is feasible, but other more efficient methods including Bayesian method may
be preferred for rare cancers that is difficult to enroll subjects



Regulatory issues to use Bayesian approach in Japan

« Specifications of prior information

« The final decision strongly depends on the pre-specified decision thresholds and
the prior distribution assumed for the response rate (the primary endpoint).

- A non-informative prior may be a reasonable choice when reliable prior
information is unavailable

« Thereshold for detecting therapeutic effect and target posterior
probability of the exceeding the threshold

« Those a threshold is often based on historical data on the therapeutic effect of the
standard treatment or placebo effect

. Genegrca)lol/y, target posterior probability value to conclude the treatment is promising
IS > 0
- Evaluation of operating characteristics

- Clinical trial simulation studies are needed to investigate the trade-off relationship
between type I and II error rates and the sample size of the Bayesian design
under various scenarios

« Bayesian approach is useful in some cases of registration trials with a limited sample
size, however, those issues should be discussed before trial initiation

Hirakawa A, Sato H, Igeta M, Fujikawa K, Daimon T, Teramukai S. Regulatory issues and the potential use of Bayesian approaches for early drug approval systems in Japan.
Pharmaceutical Statistics. 2022; 21(3): 691-695.



NCCH1615/STATICE trial

® Trastuzumab Deruxtecan for Human

- Epidermal Growth Factor Receptor 2-Expressing
_Advanced or Recurrent Uterine Carcinosarcoma
(NCCH1615): The STATICE Trial
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Screened for HERZ IHC (N = 84)

Excluded
because of HERZ IHC 0 (n = 28)

Assessed for eligibility  (n = 56)

Did mot participate (= 22}

Recruitment close (n=13)
Digease prograssion in = 6}
Enrolled (n = 24} Withdrew consent {n =2}
Mo measurable lesion (n= 1)
Did not receive T-DXd
because of disease (n=1}
progression

Received T-DXd {n = 33)
Received 5.4 mgkg T-DXd  {n = 19)
Received 6.4 mokg T-DXd  {n = 14)

lesion (5.4 mgkg: n = 1)

Excluded by ICR®
because of no measurabla

HERZ-lew group: IHC 1+ {n =10}
Received 5.4 mg'kg T-DXd  (n = 5}

Received 6.4 mgkg T-DXd  {n = 5}

Included in the primary analysis (n = 22)

HER2-high group: IHC 3+ or 2+
Received 5.4 mohg T-DXd
Received 6.4 mghg T-DXd

(n=13)
{n =4)

Primary endpoint: Objective Response rates
(ORR) at central review in the HER2-high group
Design: Bayesian design (Thall & Simon)
« Threshold ORR:5%
« Prior distribution: Beta (10, 190)
« Expected ORR :30%
 Prior distribution: Beta (0.6, 1.4)
« Target posterior probability of the exceeding
the threshold ORR: >95%
Sample size: 15-25 patients
« If 15 patients are enrolled, efficacy analysis is
performed

Required number of patients to exceed threshold
Number of doses analyzed 15 16 17 18 19 20 21 22 23 24 25
Required number of responders 3 3 3 3 3 3 3 4 4 4 4

Nishikawa T, et al., J Clin Oncol. 2023 May 20;41(15):2789-2799.

Results: ORRs at central review in the HER2-high
group 54.5% (12/22)



NCCH1709/ROCK trial (Basket trial)

CLINICAL CANCER RESEARCH | CLINICAL TRIALS: IMMUNOTHERAPY

Results: ORRs at central review was 60% (6/10)

Phase Il Trial of Nivolumab in Metastatic Rare Cancer with ®
dMMR or MSI-H and Relation with Immune Phenotypic T | 100
Analysis (the ROCK Trial) 80
Hitomi S. Okuma'?, Keisuke Watanabe®, Kenji Tsuchihashi®, Ryunosuke Machida?, Ryo Sadachi?, @
Akihiro Hirakawas, Hiroshi Ariyama4, Masashi KanaiE', Masahisa Kamikuraz, Kenta Anjoz, Akari Hiramitsuz, ,:Uu’ B0
Shigeki Sekine’, Natsuko Okita®, Hiroyuki Mano®, Hiroyoshi Nishikawa®, Kenichi Nakamura?, and 2=
Kan Yonemori' =g 40
=
£Eg O
28 2
« Primary endpoint: ORR at central review EE
- . . . . EL
- Design: Bayesian design (Thall & Simon) £
. =
« Threshold ORR:5% 80
=100

« Prior distribution: Beta (10, 190) ™

- Expected ORR :30% - =HEEE

e Prior distribution: Beta (0.6, 1.4) MEH2

MSHE

« Target posterior probability of the exceeding el S ——

the threShOId ORR >950/0 Cancer type MLH1/MSHZ/MSHE/ PMS2

- M Small irltestir!e adenqc:ar{:innma Loss
« Sample size: 5-15 patients B Endomerta carcnessreoma Nods
« >2 responders are needed in 5 to 11 patients Sk fissue sartama (4gh grade sarcoma wit e
. . rhabdomyoblastic differentiation) .
« >3 responders are needed in 12 to 15 patients Soft{ssus sarcom Loiomyosarcoma) B Dhiedes

Low-grade serous adenocarcinoma of ovary

Glioblastoma

Softdissue sarcoma (Solitary fibrous tumar)
M Dedifferentiated carcinoma of endometrium

Mo data

Clin Cancer Res (2023) 29 (24): 5079-5086.



More complex design for Basket trial

- Bayesian hierarchical model (BMH)

« BMH estimates the ORR of different cohorts by borrowing information
across cohorts using a pooled ORR and the observed variance

between the different cohorts

« Cancer types with small sample sizes may be benefit from information

borrowed from others.

Independent analysis (estimation  Ppooled analysis (estimation
assuming heterogeneity) assuming homogeneity)
Lung Colon Breast Lung Colon Breast
Estimated Estimated Estimated Estimated
ORR ORR ORR ORR

» https://www.cda-amc.ca/sites/default/files/hta-he/MH0020-Bayesian-Hierarchical-Models.pdf
» Hirakawa A, Master protocol trials:A novel strategy for streamlining drug development, DIA Japan 2021

BMH (estimation with
information borrowing)

Lung Colon Breast
Bayesian Bayesian Bayesian
estimated estimated estimated

ORR ORR ORR



HERALD/EPOC1806 trial

Original Reports | Translational Oncology
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®Trastuzumab Deruxtecan in Advanced Solid Tumors With
Human Epidermal Growth Factor Receptor 2 Amplification
Identified by Plasma Cell-Free DNA Testing: A Multicenter,
Single-Arm, Phase |l Basket Trial

Masataka Yagisawa, MD, PhD'? (); Hiroya Taniguchi, MD, PhD'#{); Tarch Satoh, MD, PhD*((); Shigenori Kadowaki, MD, PhD® ();
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Ayako Doi, MD®
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Takayuki Yoshino, MD, PhD' (3); and Yoshiaki Nakamura, MD, PhD"*

DOI https://doi.org/10.1200/JC0.23.02626

ABSTRACT

PURPOSE

HERALD/EPOC1806 was conducted as a multicenter phase II trial assessing
trastuzumab deruxtecan (T-DXd) therapy for patients with human epidermal
growth factor receptor 2 (HER2)-amplified progressive stage solid tumors
detected by cell-free DNA (cfDNA) testing.

; Akihiro Sato, MD, PhD®;
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A Data Simnlement

Table 2-4 Simulation scenarios (the figures in the table are ORR, and the figures in bold are

when the expected values were met)

Original settings

« Primary endpoint: Objective Response rates
« Sample size: 60 patients
« Considering feasibility
« Target sample size was defined in each cancer
types (3~12 patients)

Design: Bayesian design
« Threshold ORR:5%
« Expected ORR :25%
« Simulation studies were done across various
scenarios assuming the ORR in each cancer types

Table 2-5 Results of a total of 1,000 simulations [Type 1 error rates and power of detection

Esophagun Pancreas Urothelin | Uterine Uterine Ovaries

H m cervix body

Salivary Head and | Other

glands neck

(binomial test/Bayvesian adaptive design)]

Esophagn Pancreas Urothelivm Uterine Uterine Ovaries Salivary Head and | Other

Scenario 1

0.05 0.25 0.25 0.25 0.25 0.25

0.25 0.25 0.25

5 cervix body glands neck

Scenario 2

0.25 0.25 0.25 0.05 0.25 0.25

0.25 0.25 0.25

Scenario 1

Scenario 3

0.25 0.05 0.25 0.25 0.25 0.25

0.25 0.25 0.25

Scenario 4

0.25 0.25 0.25 0.25 0.25 0.25

0.05 0.25 0.25

Binomial 4.3% 44.3% | 46.6% 304% | 45.6% | 45.0% | 59.0% | 45.7% | 42.5%

Scenario 5

0.25 0.05 0.05 0.05 0.05 0.05

0.05 0.05 0.05

Bayesian 10.0% | 54.9% | 56.7% 342% | 57.0% | 56.3% | 67.2% | 55.7% | 574%

Scenario 6

0.05 0.05 0.05 0.25 0.05 0.05

0.05 0.05 0.05

Scenario 5

Scenario 7

0.25 0.25 0.25 0.25 0.25 0.25

0.25 0.25 0.25

Binomial 66.4% | 2.9% 4.3% 4.5% 3.6% 3.5% 4.9% 4.8% 3.0%

V¥
=]

Scenario 8

Yagisawa M,et al.,

0.05 0.05 0.05 0.05 0.05 0.05

J Clin Oncol. 2024 Nov 10;42(32):3817-3825.

0.05 0.05 0.05

Bayesian 65.5% | 4.3% % 2.8% 3.1% 4.2% 4.4% 4.9% 3.5%

L¥5]
L¥¥]
=]




HERALD/EPOC1806 trial

TABLE A2. Tumor Response by Cancer Type

« The primary analysis was changed to a

. . . . . Cancer Type ORR, No. (%)
single-stage binomial design (frequentist Toa 35/62 (56.5)
approach) because of slow accrual Esophageal (mostly SCC) 6/12 (50.0)

« One-sided alpha of 2.5% G_D*_Dr_ectall 5;19:5.:._9}1

. Power Of >90% Salivary g!and 7/7 (100.0)

Endometrial 5/6 (83.3)

° ThFEShO|C| ORR Of 50/0 Cenvical 2/5 (40.0)

o Expected ORR of 20%-25% Biliary tract 1/4 (25.0)

Pancreatic 0/4 (0.0)
) ) ) Ovarian 2/2 (100.0)
« Because the distribution of the number e 272 (100.0
of enrollments for each cancer type Urothelia 172 (50.0)
differed significantly from expectations, sasuic (issue HeR2-neg) 1/2 (50.0)
the Bayesian analysis was abandoned. N 02 00)
Melanoma 1/1 (100.0)
Paget's disease 1/1 (100.0)
Prostate 1/1 (100.0)
Unknown primary 0/1 (0.0)

Yagisawa M,et al., J Clin Oncol. 2024 Nov 10;42(32):3817-3825.



JCO0G2205/S-FACT (MAMS/platform trial)

S-FACT trial

+ Invasive

Control A

Experimental Al

Triple Negative

Experimental A2

Experimental A3

Breast Cancer
Regist
ration

» Stage 2-3
- ECOG PS 0-1

« Age 18-80

Control B

Experimental B1

Experimental B3

Triple negative, HR-positive
HER2-negative

Primary endpoint: pCR rate, ctDNA
clearance rate

Secondary endpoint: safety

HER2-positive, Other specific
subjects
Primary endpoint: pCR rate

Secondary endpoint: ctDNA clearance
rate, safety

Control C

Experimental C1

HER2-positive

Experimental C2

Experimental C3

a) Biomarkers

Other Specific subjects
sy Ex perimental D

{  b) Subgroups

« Although not focused rare cancer, JCOG2205 is a MAMS type platform phase II trial to

| ®natera b !

evaluate several experimental treatment compared with control arm

« Bayesian approach is used to judge whether the experimental treatment is effective or not.

Clinical trials identification number: jJRCT2031240160

| ]
A1abans

JCOG

/apan Clinical Oneology Group
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Registry data as a real-world reference

« Single-arm clinical trial utilizing RWD as an external control

« External controls may be needed to provide context to efficacy and/or safety in a trial
that is single-arm or becomes single-arm

It supports evidence to ensure the experimental drug is effective

- Registry data is one of data sources for external comparison groups.
« Strengths

« Pre-specified data collection, includes diverse patients and treatment settings
« Good clinical detail regarding selected health outcomes
« Limitations
« Outcome measures may differ from trial, some covariates may not be available
« Potential for selection bias, low level of reliability

« Although not perfect data, prospective registry data conducted at the same time as

the relevant clinical trial may be used as an external control to ensure a certain level
of quality.

Seeger JD, et al., Methods for external control groups for single arm trials or long-term uncontrolled extensions to randomized clinical trials. Pharmacoepidemiol Drug Saf. 2020 Nov;29(11):1382-1392



TRIUMPH(EPOC1602) trial with the SCRUM-Japan Registry

BRIEF COMMUNICATION

nature., .
medicine

https://doi.org/10.1038/541591-021-01553-w

M) Check for updates

OPEN
Circulating tumor DNA-guided treatment with

pertuzumab plus trastuzumab for HER2-amplified
metastatic colorectal cancer: a phase 2 trial

Yoshiaki Nakamura'?'®, Wataru Okamoto'>3', Takeshi Kato?, Taito Esaki®, Ken Kato®5,
Yoshito Komatsu©?7, Satoshi Yuki®, Toshiki Masuishi®, Tomohiro Nishina'™, Hiromichi Ebi©™",
Kentaro Sawada'®?, Hiroya Taniguchi'??, Nozomu Fuse®, Shogo Nomura®, Makoto Fukui®,
Seiko Matsuda®, Yasutoshi Sakamoto?, Hiroshi Uchigata?, Kana Kitajima2, Naomi Kuramoto?,

Takashi Asakawa', Steve Olsen', Justin |. Odegaard'®, Akihiro Sato®™, Satoshi Fujii’”'¢, Atsushi Ohtsu’

and Takayuki Yoshino ®'=

d

50 - —r—

Objective response rate (%)

10+

Tissue* ctDMA*  SCRUM-Japan
Registry
Group

HER2 amplification was confirmed in tissue
and/or ctDNA in 30 patients with mCRC

Primary endpoint: ORR

Design: Frequent single-arm design (N=25)
« Thereshold ORR : 5%
» Expected ORR : 30%
« One-sided Alpha of 5%, power of 90%

RWD reference: the SCRUM-Japan Registry

- a longitudinal observational study that generates
regulatory-grade real-world data of patients with
advanced solid tumors harboring rare alterations
identified in the SCRUM-Japan proﬂect, including
those with mCRC with HER2 amplification by
HER2-Screening or GOZILA

ORR of 0% in a matched real-world reference
population of 13 patients treated with standard-
of-care salvage therapy.

Nakamura Y, et al. Circulating tumor DNA-guided treatment with pertuzumab plus trastuzumab for HER2-amplified metastatic colorectal cancer: a phase 2 trial. Nat Med. 2021 Nov;27(11):1899-1903



Summary

« Innovative trial design including basket, umbrella, and platform
trials enhance clinical trials for rare cancer

« Bayesian approach may be useful in a situation with limited
sample size, but, careful considerations are required before
initiation of the trial

« The use of platforms for clinical research, such as the
academia-led Master Key project, SCRUM-Japan and
multicenter cooperative study groups such as JCOG, is
expected to promote research into rare cancers more efficiently.
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ORIGINAL ARTICLE

Efficacy and safety of nivolumab monotherapy in patients
with unresectable clear cell sarcoma and alveolar soft part
sarcoma (OSCAR Trial/NCCH1510)

Tadaaki Nishikawa MD, PhD, Shigeki Kakunaga MD, PhD, Kenji Tamura MD, PhD, Masashi Ando MD,

Toshifumi Ozaki MD, PhD, Akira Kawai MD, PhD, Takafumi Ueda MD, PhD ... See all authors ~
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Planning and implementing Master
Protocol Trials in Japan

Hirakawa A, Asakawa T, Tokushige K, Ozaki R, Yoshida M, Okuma HS, Saito S, Shimizu Y, Kitabayashi R, Hanazawa R, Sato H, Uemura Y. Planning and Implementing Master
Protocol Trials in Japan: Key Considerations of the Japanese Guideline. Clin Pharmacol Ther. 2025 Mar;117(3):627-632



