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Largest increases in dementia burden will be in 

Asia

ADI, 2010



Memory Aging & Cognition Centre (MACC)

4 Themes focusing on ñAsianò (actually global) 

phenotype of dementia & cognitive 

impairment due to neurodegeneration and 

cerebrovascular disease

Collaboration of NUHS, NUS, A*STAR and
other institutions in Singapore

St Lukeôs, SERI, Duke-NUS, NNI 

and internationally

Kingôs London, Oxford, UCLA, Utrecht, Rotterdam

Memory Aging & Cognition Centre



Memory Aging & Cognition Centre

Biomarker Discovery & Mechanisms of Disease
Mitchell Lai, Peter Wong, Sze Siu Kwan

Neuroimaging Theme
MRI : Helen Zhou, H Vroomans

Retinal : Wong Tien Yin, Carol Cheung

Clinical Theme
Christopher Chen, NV Ramani

Epidemiology Theme
NV Ramani, CY Cheng, TY Wong

Funded by the NMRC 2010-13 (Centre Grant) and 

renewed for 2013-17 (NUHS Centre Grant)

and 2017-2022 (NUHS Centre Grant)





LONGITUDINAL  COHORTS
a) post acute stroke patients 

(COAST, COAST-E) followed up for 
up to 6 years

b) controls, MCI and dementia 
(HARMONISATION) followed up 

for up to 5 years

EPIDEMIOLOGY COHORT
multi-ethnic community 

based study of the
prevalence of dementia, 

dementia subtypes
risk factors, biomarkers

MACC Clinical Research Core :
Clinical & Neuropsychological Assessments

BIOMARKERS : 
neurochemical 

epigenetic and genetic 
markers for dementia 

subtypes

NEUROIMAGING : (in close 
collaboration with CIRC)
Identifying MRI markers 

associated with dementia 
subtypes & cerebrovascular 
contribution to dementia

RETINAL IMAGING :
Identifying retinal 

markers associated 
with dementia 

subtypes

Memory Aging & Cognition Centre

GSK ACE Award
Cross-sectional (429)

Longitudinal (140)

NMRC CSA

As of  31st Mar 2018

Harmonisation
Baseline = 580
Yr1 = 515
Yr2 = 417
Yr3 = 331
Yr4 = 206
Yr5 = 145

918 community based subjects with MRI

567 baseline,   395year 2,   236 year  4/5 longitudinal cohort subjects with MRI

Other 
Observational 
Studies
MoH AD8 
Phase 1=1072
Phase2 =309

DANONE 
Asian Nutritional 
Status Study= 180 

ADOS Study = 40

COAST = 400
COAST E = 318

N= 959
Chinese=300
Malay= 323
Indian=336

CLINICAL TRIALS

MissionAD=2 

NEURITES = 62

Athene = 101

Starbright = 19

Mindset= 13

Mindset Ext= 11

TauRx = 7

OLEX= 5

AB Science =1

170 subjects with amyloid PET : ABRI= 157, PIB= 24

NUS- ASPIRATION NMRC-IRG



Neuroimaging Methodologies for 

Cognitive Impairment and Dementia

Structural Imaging

CT

MRI

MRA

DTI

Functional Imaging

PET

SPECT

fMRI

Molecular Imaging

PET



Imaging Methodologies for Dementia

Structural imaging may be helpful in identifying 

particular causes of dementia

Alzheimerôs Disease

cortical and hippocampal atrophy

Fronto-temporal Dementia

asymmetrical frontal / temporal atrophy

Vascular Dementia

infarcts and vessel occlusion



Mild AD Moderate AD

Severe AD

Hippocampal 

Atrophy



LARGE-VESSEL INFARCT DEMENTIA

Hippocampal infarct

Right cortical infarct

Vertebral artery occlusion



Cerebrovascular Contributions to 

Cognitive Impairment and Dementia

Vascular pathology is highly prevalent in elderly people

Vascular contributions to cognitive impairment and dementia 
in later life are important

Evidence that vascular risk factors (hypertension, diabetes, 
and hypercholesterolaemia) increase the risk of 
Alzheimerôs Disease suggests a role of vascular factors in 
potentiating or even triggering neurodegenerative disease

Many people with dementia have mixed pathology 
(commonly AD and cerebral small vessel disease)

Vascular pathology can be additive with AD pathology in 
impairing cognitive function and increasing the likelihood 
of dementia

CoEN, Lancet Neurology 2012



The Importance of  Covert Stroke

Overt stroke is what most often demands 

attention and consumes resources

However, advances in neuroimaging have shown 

that more needs to be learned about covert 

vascular disease that erodes brain structure and 

function in less dramatic ways

These MRI findings are common in the elderly and 

not benign

Need to identify etiologic risk factors so that they be 

prevented with preservation of brain function 



Imaging Biomarkers of  Vascular Cognitive 

Disorders
Cortical Infarcts

Lacunar Infarcts

White Matter Lesions

Atrophy

DTI

Cerebral Microbleeds

Cerebral Micro-Infarcts

Intracranial Stenosis

Retinal Imaging

Amyloid Imaging
and less usual



Microinfarcts : Important but previously 

invisible during life



ADDITIVE EFFECT OF MICROINFARCTS 

AND AD PATHOLOGY



Until the advent of high 

field strength 7T MRI



Cortical Microinfarcts are Visible on 7T MRI



Cortical Microinfarcts also Visible on 3T 

MRI

Three cortical microinfarcts detected in 70 year old male with 

vascular cognitive impairment

Depicted are a 3D T1 (A), FLAIR (B), and T2 (C) image

27% of 7T detected CMIs also seen on 3T

87% of 3T detected CMIs also seen on 7T



The Importance of 

Funding Academic 

Meetings



Clinical Significance of  

Cortical Microinfarcts

238 consecutive patients (72.5±9.1 years, 49% 
men) from a memory clinic in Singapore 
between December 2010 and September 
2013. 

All patients underwent extensive neurological 
and neuropsychological testing and 3T MRI 
on the same day

Cortical CMI rating criteria were adapted 
from a previous study at 7T MRI.

Van Veluw et al (2015)



Cortical Cerebral Microinfarcts

Three cortical CMIs on the 3T MR images of a 63-year old Singaporean male with

�µ�Y�D�V�F�X�O�D�Ucognitive impairment no �G�H�P�H�Q�W�L�D�¶.

Depicted are a 3D T1 (A), FLAIR (B), and T2 (C) image.

This patient had 32 cortical CMIs, of which 3 are captured in these images (arrows).

Van Veluw et al (2015)


