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Our goals
Major impact on clinical care outcome of AMD in Asia and worldwide

Establish Singapore team as a key international center for AMD research

• Capacity building, training and development of local expertise 

• Collaboration between institution within Singapore and internationally

• Income generation through partnering with industry and generation of IP

• Incorporation of digital technology and AI

Our Vision

• Address Unmet Clinical Needs and Scientific Gaps focusing on Asian-specific aspects

• Develop paradigm shifts in our understanding of Asian AMD, that will lead to novel

classification and evidence-based cost effective diagnostics, prevention and treatment

strategies

• Blindness reduction from AMD by 20% within 10 years.



Age-related Macular Degeneration

Cheung et al., Ophthalmology, 2014; 121(8):1598-603

One of the most common neurodegenerative conditions

Leading cause of blindness in US, UK;  2nd in Singapore

Age-adjusted Prevalence of Early AMD
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Malay 1.7 2.9 6.6 11 8.3 <0.001

Indian 2.3 3.1 7.4 14 25.5 <0.001

Chinese 3 3.8 9.5 14.9 21.2 <0.001

ALL 2.3 3.3 7.9 13.1 21.8 <0.001

40-49 50-59 60-69 70-79 80+ p (Trend)

>120M AMD 
in Asia

Globally, 288M persons with AMD by 2040
Wong et al. Lancet Global Health, 2014; 2(2): e106-16
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Chakravarthy, U. et al. BMJ 2010;340:c981

Age-related Macular Degeneration
Without treatment most sufferers progress to loss of all practical central vision in 2 years



Game-changers

Haines JL et al. Science 2005;308:419-21 Edwards A et al. Science 2005;308:421-4
Klein RJ et al. Science 2005;308:385-9 Hageman G et al , PNAS, 2005

http://content.nejm.org/content/vol355/issue14/images/large/06f2.jpeg


Asia Pacific Academy of Ophthalmology 2021

Controversies in Ophthalmology 2021

EURETINA 2015





What Is Asian AMD and why does it matter?

• Phenotypic variations and management implications

• Develop novel therapies targeting genetic and functional alterations



Building Strategic Partnerships and 
Enabling Translational Research

• Phenotypic variations and management implications

• Phenotypic comparison (International academic, devices)

• Therapeutic Implications (Industry partners)

• Management Guidelines (Professional bodies)



Phenotyping Asian AMD study (NIG 2009)
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Aneurysm? Tangled vessels? Both?



Collaboration with Zeiss
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Collaboration with Duke University 

Sina Farsiu Jessica Loo



Collaboration and co-funding with Topcon: 
Automated Volumetric Choroidal vascularity index Map



Novel imaging- Choroidal segmentation



AEEC: Epidemiology
23 sites across Asia

APOIS: Imaging
14 countries

Singapore, HK, Korea
Thailand, Taiwan, Japan
US, Italy, UK, Australia

FRB!: Clinical Databases
Singapore, Australia, 

Switzerland, New Zealand



Building Strategic Partnerships and 
Enabling Translational Research

• Phenotypic variations and management implications

• Phenotypic comparison (International academic consortia)

• Therapeutic Implications (Academic & Industry partners)

• Management Guidelines (Professional bodies)



PCV therapies



Collaboration with Industry and funding (*)
Industry partner Project

Novartis Visudyne Prognostic biomarkers from Phase 3b/4 RCT

Novartis Brolucizumab Subgroup analysis of Asian patients in Phase III RCTs

Bayer* Aflibercept Efficacy in PCV in Caucasian patients



Collaboration with Industry and funding (*)

Industry partner Project

Roche Faricimab Subgroup analysis of Asian patients in III RCTs 

Roche* Faricimab PCV grading of Phase II & III RCTs

Roche* Faricimab Phase 3b/4 multi-centre study in PCV in Asia

Roche*

+ University 

of Sydney

Faricimab Investigator initiated trial: multicenter, international 

study for ‘switched’ patients

o Developed PCV-associated biomarkers, choroidal morphology grading, fibrosis grading 
and macular atrophy grading

SNEC Ocular Reading Center

Kelvin Teo



Collaboration with Industry and funding (*)

Industry partner Project

Boehringer Ingelheim * Phenotyping and progression of Geographic Atrophy in 

a multi-ethnic Asian Cohort from Singapore

Singapore
Thailand

US



Building Strategic Partnerships and 
Enabling Translational Research

• Phenotypic variations and management implications

• Phenotypic comparison (International academic)

• Therapeutic Implications (Industry partners)

• Management Guidelines (Professional bodies)



Management Guidelines



Building Strategic Partnerships and 
Enabling Translational Research

• Phenotypic variations and management implications

• Develop novel therapies targeting functional alterations



In 

vitro
Small animal 

model

Target identified 

from genetics or 

metabolomics 

studies

Ex 

vivo
Mechanistic 

study

Manuscript and         

patent application

TAAP 002

TAAP 003

Preclinical validation  

TAAP 006

TAAP 004

*STDR Pilot grant 

awarded in July 

2022

TAAP 005

A/Prof Wang 

Xiaomeng

Drug development platform



Developing novel anti-Fibrotic therapy (TAAP 001)

Asian AMD phenotyping cohort

Serum biomarkers

Characterized in-vitro, ex-vivo

Validation in mouse model

Collaboration with EDDC to 

generate neutralizing 

antibodies for NHP studies

Commercialization pathway



Building Strategic Partnerships and 
Enabling Translational Research

• Phenotypic variations and management implications

• Develop novel therapies targeting functional alterations

• Complement activation, inflammation

• Choroidal vascular insufficiency and ischemia

• Oxidative stress

• Lipid metabolism

• Endothelial dysfunction



Genetics of AMD

• Two principal genes
• CFH

• ARMS2-HTRA-1

Haines JL et al. Science 2005;308:419-21 Edwards A et al. Science 2005;308:421-4
Klein RJ et al. Science 2005;308:385-9 Hageman G et al , PNAS, 2005

Europeans

Asians









Genetics of AMD

• Two principal genes
• CFH

• ARMS2-HTRA-1

Europeans

Asians

Haines JL et al. Science 2005;308:419-21  Edwards A et al. Science 2005;308:421-4
Klein RJ et al. Science 2005;308:385-9 Hageman G et al , PNAS, 2005

Complement Pathway
Complement factor H (CFHl chr 1)
Complement factor B (CFB; chr 6)
Complement component 2 (C2; chr 6)
Complement component 3 (C3; chr 19)
Complement factor 1 (CF1; chr 4)

Oxidative damage
HtrA-serinepeptidase 1 (ARMS/HTRA1; chr 10)
Paraoxonase 1 (PON1; chr 7)

Lipid pathway
Apolipoprotein E (APOE; chr 19)
Hepatic lipase (LIPC; chr 15)
Cholesterylester transfer protein (CETP; chr 16)
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Endothelial cell dysfunction



Collaboration with Zeiss
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3 international consortiums
Asian Eye Epidemiology Consortium (AEEC) 
Asia Pacific Ocular Imaging Society (APOIS)
Fight Retinal Blindness! Registry

>300 peer reviewed 

publications and clinical 
guidelines 

5 invention disclosures

5 patents

2 electronic tools

>10 PhD students and 

Clinical/Research Fellows

novel gene targets 
discovered

Achievements so far



Pathways to translation

42

Theme 1

Improve population 

health and reduce 

global burden on 

disease

Theme 2

Develop novel 

Therapeutic targets 

Theme 3

Biomarkers to 

identify high risk 

groups and guide 

better treatment

Theme 4

Clinical trial of local 

relevance to Asian 

AMD to improve 

patient care in local 

context

Theme 5

Assess impact of 

disease from patients’ 

perspectives

Pathways to achieving impact

• Policy, 

• Guidelines, 

• Media Publicity

• Public education

• Drug development 

through identifying 

novel molecular 

signatures and 

disease pathways

• Novel non-invasive 

devices & novel 

clinically relevant 

software 

• Novel techniques to 

study 

choriocapillaris, 

choroid and beta 

amyloid

• Understand early 

disease 

mechanisms

• Improve diagnostic 

capability

• Cost effective 

therapeutic approach

• Develop Treatment 

guidelines in choosing 

multiple treatment 

options

• Improved estimates of 

burden of care from 

patient and societal 

perspectives

• Data to inform 

government policy and 

provide justification to 

resource management 

and care delivery 

planning

• Policy/guidelines to 

promote mental well-

being and overall holistic 

care.
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Thank you


