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Epidemiology and causes of disease

Three big health problems

o Catastrophic global diseases
 Poverty-related diseases
* Aging-related diseases




The Rotterdam Study

e 15,000 participants
e Since 1990
e 45 years or over

e One district of Rotterdam




The Rotterdam Study

800 coronary heart disease

650 stroke

500 heart failure

700 dementia

300 Parkinson disease

700 maculopathy (250 macular degeneration)
450 glaucoma

1200 non-vertebral fractures

850 diabetes mellitus




The Rotterdam Study

e Food frequency questionnaire
* Imaging brain, circulation, bone (1.5 T MRI machine)

e Genome wide analysis (lllumina 550k SNPs) in total

cohort




Frequency of neurologic disorders

Rotterdam Study

Prevalence
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Prevalence of Dementia (%)

—— Dementia total

—— Alzheimer's
disease

—— Vascular dementia

60-64 65-69 70-74 75-79 80-84 85-90 95+
Age (years)




Global burden of dementia
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Determinants

e Genetic factors
e Environmental factors
e Gene-environment interaction










Genes In Alzheimer’s disease

 Major genes

e Susceptibility genes




Major genes

« APP (Chromosome 21)

e Presenilin 1 (Chromosome 14)

e Presenilin 2 (Chromosome 1)




Segregation of a missense
mutation in the amyloid
precursor protein gene with
familial Alzheimer’s disease

Alison Goate*, Marie-Christine Chartier-Harlin™,
Mike Mullan*, Jeremy Brown™, Fiona Crawford™,

Liana Fidani*, Luis Giuffrai, Andrew Haynes:,

Nick Irving”™, Louise Jamesi, Rebecca Mant||,

Phillippa Newton®, Karen Rooke™, Penelope Rogques™,
Chris Talbot*, Margaret Pericak-Vance§, Allen Roses§,
Robert Williamson®*, Martin Rossor™, Mike Owenl||

& John Hardy™¢

Nature 1991;349:704-6




Major genes Iin Alzheimer’s disease

APP Gene
Presenilin 1

Presenilin 2

Risk
Carriers

100+
100+
100+

Contribution
Population

<0.02%
<0.24%
<0.04%




Susceptibility Genes

APOE NACP

AACT Ubiquitin
VLDL-Receptor HLA

LRP Interleukin-1
a2-Macroglobulin Butyrylcholinesterase-K
Presenilin Bleomycin hydrolase
Tau ACE




Relative Risk of Dementia
by APOE Genotype

reference

33 24
APOE genotype




Determinants

e Genetic factors
e Environmental factors
e Gene-environment interaction




Limitations of disease focus

e Clinical symptoms become manifest late in disease
course

 Dichotomous outcomes are relatively infrequent and
not reflect underlying spectrum of disease

e Clinical syndromes are etiologically heterogeneous



Dementia
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Rotterdam Scan Study

In core protocol Rotterdam Study
repeated scanning

dedicated 1.5 T GE scanner

6 series scanned

40 minute examination

1780 images per participant (0.5 Gb)




Structural Imaging

Volume and shape of:

total grey matter
total white matter
ventricles
hippocampus
entorhinal cortex
corpus callosum
anterior cingulate
cortical thickness

brain infarcts
lacunes

white matter lesions
microbleeds

iIron deposition
Virchow robin spaces
calcifications






Magnetic resonance imaging
the Rotterdam Scan Study



White Matter Lesions

Highly prevalent

Associated with worse performance on cognitive
test

Associated with increased rate of cognitive
decline

Assoclated with increased risk of dementia



Silent brain infarcts




Risk of Risk of
dementia Alzheimer’s disease
HR (95% CI) HR (95% CI)

Silent brain infarct’ 2.3 (1.1-4.7) 2.6 (1.2-5.7)

Silent brain infarct* 2.0 (0.9-4.4) 2.6 (1.1-6.0)

"Adjusted for age, sex, and education.

jtAdditionally adjusted for subcortical atrophy, and periventricular
white matter lesions.

Vermeer S et al. NEJM 2003;348:1215-22




Magnetic resonance imaging
hippocampus atrophy
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Cerebral microbleeds

Hemosiderin deposits in brain

_eakage of red blood cells through vessel walls
Possibly new marker of cerebral small vessel disea
Visible on MRI using T2* GRE imaging







Vernooij, Neurology, in press







RR of Alzheimer’s disease

0 1 2 3

Plaques >2 locations; IMT of CCA Q5; PAD

Peripheral arterial disease:

Ankle to brachial blood pressure ratio <0.9

Hofman et al. Lancet 1997; van Oijen et al. Ann Neurol 2007




Lancet 1998;351:1840-3
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No diabetes Diabetes No diabetes

Den Heijer et al. Diabetologia 2003;46:1604-10













Principal investigators
Rotterdam Study












