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Avoiding Red Oceans — playing to our strengths
in Liver Cancer
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- What are they?

Definition
* Cut-throat competition in existing industries that turns the

competing space into an increasingly low-margin market.

What is Red Ocean Strategy?

Centered on competition in existing markets. As the

market space gets more and more crowded, companies
compete fiercely for a greater share of limited demand.
The competitor with the most resources eventually wins —

small players have no chance for survival unless they
innovate to make the competition irrelevant

Competing in red oceans = zero-sum game

o A market-competing strategy that divides existing

wealth between rival companies

o As competition increases, prospects for profit and

growth decline — marginal gains @
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Example of Red Ocean competition in History
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Regional Variation in the Estimated Age-Standardized Incidence Rates of Hepatocellular Carcinoma
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Singapore is a very small
country in a very big
continent
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Hepatocellular Carcinoma (HCC) in the Asia-Pacific
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Year 2016
No. of new No. of new No. of new ASR ASR ASR

cases cases cases

(total) (male) (female) (total) (male) (female)
ASIA
China 394 293 101 223 33.7 109
Japan 36 24 12 9.3 14.6 4.7
Korea 5 3 2 16.2 25.8 8.7
Vietnam 22 17 5 24.6 40.2 10.9
Indonesia 18 13 5 8.4 134 4.0
Thailand 21 15 6 223 34.8 11.3

< Singapore 0.7 0.6 0.1 9.7 15.8 4] —

Philippines 7 5 2 11.4 17.1 6.5
*in ‘000, ASR = age-adjusted rate per 100,000 The changing epidemiology of hepatocellular carcinoma

in Asia versus United States and Europe
(doi: 10.18282/amor.v3.is1.182)

On an annual basis, Singapore has significantly fewer HCC compared to
its neighbors such as China, Japan and Thailand

* Singapore: 700 | China: 394,000 | Japan: 36,000 | Thailand: 21,000

What should our strategy
in HCC be ?
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The Numbers Game in HCC — Liver Transplantation
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Thinking out of the Box: More transplantation and surgical
resections do not address the unmet needs of patients with HCC

Transplantation/Surgical resection is But 80% of HCC are not
potentially curative in early stage HCC transplantable/resectable at diagnosis




Brief overview of HCC

e More than 1 million new cases a year, 80% in the Asia-Pacific, but:

» few efficacious therapies, poor overall survival

» 20% of patients are diagnosed at an early stage and benefit from potentially curative therapies
— resection, transplantation, radiofrequency ablation

» No neo-adjuvant or adjuvant therapies — recurrences are common

Huge Unmet Needs in HCC

1. Paucity of efficacious therapies

e Poorly efficacious systemic therapies with ORR of:
» 2% (sorafenib) 16% (nivolumab) 19% (lenvatinib) 5% (carbozatinib) 7% (ramucirumab)
* Responses to a specific treatment vary among different HCC cases — no validated biomarker

e No Precision Medicine in HCC

National Cancer
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Systemic therapies have been poorly efficacious in HCC

Overall Survival Overall Survival
(Phase Il trial: 1% line therapy) (Phase lll trial: 2nd line therapy)
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Overall survival in Phase Il trials:“1st line therapy and 2" line therapy
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No validated therapeutic bio-markers

Trial and Error Approach
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Pierce Chow FRCSE PhD

.......... the central problem in HCC is the
absence of good systemic therapy.......

....there is also no validated therapeutic
biomarker in HCC.........
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Huge Unmet Needs in HCC

2. Poor understanding of HCC biology

* Underlying biological mechanism(s) leading to HCC remain unclear

* Highly heterogenous genome, immunome and metabolome

» between patients and within tumors

* No validated therapeutic biomarker in HCC

3. No robust Real World Data on HCC in the Asia-Pacific

* Significant limitations with the current available information
e Sources of information: (1) national registries (very few countries), (2) some clinical trials and
(3) retrospective case series
* Clinical trial data are idealized
o Strict inclusion and exclusion criteria

o Treatment limited to protocol approved therapies at stipulated doses



Pierce Chow FRCSE PhD

These unmet needs can only be addressed
by better Science.

We do not need a large number of
patients to do better science

We have inherent Strengths

1. research institutions with cutting-edge
scientific capabilities within a small geography

2. leadership in a multinational HCC trials group
that can rapidly scale up patient numbers

14
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A Translational-Clinical Program addressing unmet needs in HCC

Multi-disci p|ina ry Asia-Pacific Hepatocellular Carcinoma Trials Group (AHCC)

M u Iti'inStitUtion Comprehensive Liver Cancer Clinic (CLCC) and Clinical Databases

Laboratory for Translational Liver Research Joint Lab in IMCB

Singapore Liver Cancer Consortium (SLCC)

> Translation >> Application >

NMRC TCR Flagship Program in Liver Cancer: Precision Medicine in Liver CaNcer across an Asia-Pacific Network.
A Clinical-Multi-omics prospective study. The PLANET Program with AHCC Trials Group (AHCCO07)

understanding
of HCC biology




few cancers are homogeneous

A more rational approach to HCC

Surgical Cohort
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TRANSLATIONAL

TCR Flagship Program in Liver Cancer

@9 PLANET

Project Title: Precision Medicine in Liver Cancer across an Asia-Pacific NETwork

(AHCCO07)
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1.To meet the pressing need for efficacious drugs in HCC

2.To bring Precision Medicine to patients with HCC
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I Asia-Pacific

= Hepatocellular Carcinoma
= Trials Group

AHCCO7 - The PLANet Study 2019
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Asia-Pacific HCC Trials Group
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NMRC National Translation-Clinical
Flagship Program in Liver Cancer

A multi-layered —omics
approach to Liver Cancer
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RNA mixed subgrouping and correlation

with DNA heterogeneity

RNA subgrouping and mixing of subgroups
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Intra-tumoral Immunomics Heterogenity in HCC
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A Translational-Clinical Program addressing unmet needs in HCC

Multi-disci p|ina ry Asia-Pacific Hepatocellular Carcinoma Trials Group (AHCC)

Multi-institution

Comprehensive Liver Cancer Clinic (CLCC) and Clinical Databases

Laboratory for Translational Liver Research Joint Lab in IMCB

Singapore Liver Cancer Consortium (SLCC)

> Translation >> Application >

understanding
of HCC biology

NMRC TCR Flagship Program in Liver Cancer: Precision Medicine in Liver CaNcer across an Asia-Pacific Network.
A Clinical-Multi-omics prospective study. The PLANET Program with AHCC Trials Group (AHCCO07)

BMRC IAF-PP: A patient-specific diagnostic and predictive platform for precision
medicine in HCC. The PURPOSE Program with Samsung Medical Center, NUS,
and A*STAR IMCB & GIS

Absence of
validated
biomarkers




Project Title: A patient-specific diagnostic and predictive platform for Precision Medicine in HCC

R[N [e '@ The PURPOSE Programme
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First reliable and robust patient-derived drug screening platform in precision oncology
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Proprietary AVATAR platform from Samsung:
Very High throughput Platform
— PDC Cultures and drug screens

NUS

National University
of Singapore

Capabilities of the PURPOSE Programme

Unique short-term cancer cell system
Based on direct patient’s cancer cells
Streamlined sample processing
Pharmacogenomics: Patient-Genome-Drug
response

High throughput drug screening platform
Real-time drug response prediction

Clinically relevant readouts of 3 to 4 weeks



DATA FROM LIVER CANCER PATIENT

Stage/Grade
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AVATASCAN

Best 8 Recommended Drugs

o ®
500 22 Screened Drugs using AVATASCAN
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log[Everolimus], pM

log[Bosutinib], uM

log[Regorafenib], pM

Ranking Drugs Target FDA-approved
1 Lapatinib EGFR Breast cancer
2 Oxaliplatin DNA synthesis  Colon, Rectal, Pancreatic cancer
. VEGFR/RAF-1 .
3 Regorafenib BRAF Liver, Stromal tumours
. VEGFR/RAF-1 .
4 Sorafenib BRAF Liver, Stromal tumours
e Non-small cell lung cancer
5 Gefitinib EGFR (NSCNC)
6 Erlotinib EGFR Pancreatic cancer, NSCLC
7 Panobinostat HDAC Multiple myeloma and
other plasma cell neoplasms
8 Vorinostat HDAC Non-Hodgkin lymphoma
versus
Current Standard of Care
for ALL liver cancer patients
Ranking Drugs Target FDA-approved
. VEGFR/RAF-1 :
1 Sorafenib BRAF Liver, Stromal tumours
. VEGFR/RAF-1 : :
2 Lenvatinib BRAF Liver, kidney




A Translational-Clinical Program addressing unmet needs in HCC

Multi-disci p|ina ry Asia-Pacific Hepatocellular Carcinoma Trials Group (AHCC)

Multi-institution

Comprehensive Liver Cancer Clinic (CLCC) and Clinical Databases

Laboratory for Translational Liver Research Joint Lab in IMCB

Singapore Liver Cancer Consortium (SLCC)

> Translation >> Application >

understanding
of HCC biology

NMRC TCR Flagship Program in Liver Cancer: Precision Medicine in Liver CaNcer across an Asia-Pacific Network.
A Clinical-Multi-omics prospective study. The PLANET Program with AHCC Trials Group (AHCCO07)

BMRC IAF-PP: A patient-specific diagnostic and predictive platform for precision
medicine in HCC. The PURPOSE Program with Samsung Medical Center, NUS,
and A*STAR IMCB & GIS

Absence of
validated
biomarkers

Asia Pacific HCC Registry
with AHCC Trials Group (AHCCO08) and IQVIA

Limited HCC
data in the
Asia-Pacific




APPLICATION Hepatocellular Carcinoma (HCC) Registry in Asia AHCCO08 g

ClinicalTrials.gov identifier: NCT03233360

South Korea
* Samsung Medical Center, SSM

Chma__ o * Ajou University Hospital, AUH
* Nanjing Bayi Hospital, NJB * Asan Medical Centre, AMK
* Zhongshan Hospital, Fudan University Shanghai, ZSH . m University Anam Hospital, KUA
* Beijing Cancer Hospital, BCH * Seoul National University Bundang Hospital, SNU
* Guangxi Medical University Cancer Centre, GXM * Severance Hospital, Yonsei University College of
+ Second Affiliated Hospital Zhejiang University Medicine. SYH
School of Medicine, SAH / . st Mary's'HospitaI, SMH
* Harbin Medical University Cancer Hospital, HMU

* 'St Vincent Hospital, Catholic University Medical

\ \ College, SVH

Japan
’ * Kyorin University School of Medicine, KUM
* University of Tokyo, UTJ
/ * Kinki University Hospital, KKU
Thailand * National Cancer Centre, NCJ
* Siriraj Hospital, Mahidol University, SHM * National Center of Global Health and
* National Cancer Institute, NCI Medicine, NCM
¢ Chulabhorn Hospital, CHH / Taiwan
* National Taiwan University Hospital, NTU

Singapore J: * Taipei Veterans General Hospital, TVG
* National Cancer Centre, NCS Hong Kong ¢ Chang Gung Memorial Hospital - KS, CGM
* Singapore General Hospital, SGH » Queen Mary Hospital, QMH ° China Medical University Hospital, CMU
* National University Hospital, NUH * National Cheng Kung University Hospital, NCK

Australia

* Royal Prince Alfred Hospital, RPA New Zealand

* Flinders Medical Centre, FMC * Auckland City Hospital, ACH

* Royal Adelaide Hospital, RAH \

Aim
To address the need for a complete longitudinal picture of HCC in the

real world with clinical, associated health costs and patient reported
outcomes data.

Background

Significant limitations on currently available information on HCC as
they do not represent real world data e.g.:

- Randomized controlled trials

- Cases series from tertiary clinical centers

Real world data on the presentation, clinical trajectory and
management of HCC in the Asia-Pacific must be prospectively
collected on the ground in order to develop effective public health
strategies and provide direction to the development of therapeutics.

Design: investigator-initiated multi-country cohort study of patients
newly diagnosed with HCC.
Sample size of 2,500 patients from 9 countries.

Status
Total of 34 sites.
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Leveraging on our Strengths : Singapore

Academic Institutions

* Duke-NUS Medical School
* Yong Loo Lin School of Medicine, NUS
Lee Kong Chin School of Medicine, NTU

* National Cancer Centre Singapore
* Singapore General Hospital
* National University Hospital

oth E

Research Institutes

o Genome Institute of Singapore

o Institute of Molecular and Cell
Biology

o Singapore Bioimaging Consortium e

Bioinformatics Institute & v . o o ¥

o Institute of High Performance N .
Computing > Academic CRO

* SingHealth Translational * Singapore Clinical Research Institute
Immunology Inflammation Centre

* Singapore Phenome Centre
* Cancer Science Institute of Singapore

O
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Leveraging on our Strengths : Asia-Pacific
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THANK YOU!

r~

Together

o For A
Cancer-Free
“Tomorrow
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Contact:

Prof Pierce Chow

Pierce.chow.k.h@singhealth.com.sg




