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Learning Objectives

. Develop an understanding of the epidemiology,
pathology and current diagnostics in Alzheimer’s
Disease

. Identify retinal and non-retinal biomarkers of
Alzheimer’s Disease

. Explore current and potential imaging techniques for
the screening and detection of Alzheimer’s Disease
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Epidemiology

Prevalence: 36.5 million

worldwide Number of deaths for leading causes of death
+ Heart disease: 635,260

Incidence: 5-7 million per year |[EEESISSEEEREE

« Accidents (unintentional injuries): 161,374

6" leading cause of death in « Chronic lower respiratory diseases: 154,596
USA - Stroke (cerebrovascular diseases): 142,142

« Alzheimer’s disease: 116,103
« Diabetes: 80,058

$215Bin 2010 « Influenza and pneumonia: 51,537
« Nephritis, nephrotic syndrome, and nephrosis: 50,046

13.8 million in USA by 2050 « Intentional self-harm (suicide): 44,965

15% of population over 65
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Epidemiology

Protective factors
Mediterranean diet
Mentally demanding activities
Walking

Table 2. Unadjusted and Age-Adjusted Incidence of Dementia According to Distance Walked
per Day
Incidence per 1000 Person-Years (No. of Cases/Men at Risk)
2 0.25t01 . P 2
Dementia mile/d  Value* mile/d Value' mil/d  Value'  mile/d
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Epidemiology

Risk factors
Age
Genetics

DM, HTN
Smoking

Obesity
Depression
Cognitive inactivity
Physical inactivity
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Pathology
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AD Patient
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AB amyloid

Precursor:
ABPP

Cleavage proteins:
secretases

Amyloid Cascade
Hypothesis
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Pathology

Brain structure

positive features: AB, tau,
NFT, cerebral amyloid
angiopathy

negative features: loss of
neurons, synaptic elements

Time Course

AB, tau deposition first
elevated hippocampal
activity

loss of hippocampal volume

Neuropathology
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neuronal degeneration
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Pathology

Amyloid

Dodecamer
Cylindrin

&M

Amylospheroid

Tau Protein
in axons of neurons
stabilizes microtubules
interacts with AB
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Clinical Course

Preclinical Stage

AB Amyloid

Neuronal Injury

Cognitive
Symptoms

BIOMARKER MAGNITUDE
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CLINICAL DISEASE STAGE

Table |

Table approximately comparing the major salient points of and proposed updated lexicon

Clinical Criteria Neuropathological Criteria Revised Lexicon (Dubois) (1]

Cognitively normal Genetic risk for familial AD Pre-symptomatic AD
Cognitively normal AB+

Neuro-injury biomarker
Cognitively nomal AB+ Asymptomatic at-risk for AD

Neuro-injury biomarker+

Subile cognitive decline AB+ preclinica Prodromal AD
Neuro-injury biomarker+

AB+ ¢ Mild cognitive impairment (MCI)
Neuro-injury biomarker+

AD dementia 2] AD dementia

MCI in updated lexicon may be any etiology- cognitively impaired but biomarker negative. Neuronal Injury biomarkers may be tau or
FDG-PET. A+ may be decreased CSF Af +
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Diagnosis

Current biomarkers: CSF AB, CSF tau

Table 2 | Systematic reviews with meta-analyses (AD vs. healthy controls): sensitivity and specificity values.

CSF biomarker and Number of Number of Number of Sensitivity Specificity
study studies included AD patients healthy controls. (85% C1) (95% C1)
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Genetics

0DDS RATIO (log scale)

Cognitive Testing

3SVASIA SHINITHZV 40 NS

i Epicemiology. Joural of

CASEY EY

Institute

Imaging
amyloid/tau PET, MRI, DTI
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Retinal Biomarkers

RNFL and Optic Nerve changes

+

AD Patients Control Subjects

Superior RNFL Thickness (um)
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Retinal Biomarkers

RNFL and Optic Nerve changes
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Retinal Biomarkers

Retina vascular changes

Control

CASEY EYE
Institute
OHSU

Retinal Biomarkers

RNFL and Optic Nerve changes

MMSE

Clinical Vertical Cup:Disc Ratio

2 2882 i
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Retinal Biomarkers

AB and tau detection
control
Region of

Interest (ROI)
v/

Rotina \ S8
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Hyperspectral  framyloid aggregate
Imaging (HSI)  “signature”
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Retinal Biomarkers

AB and tau detection
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Other Ocular Markers

Corneal Nerve Imaging
Ocular Fluid
Lens
Deposits
Eye Movements
Saccades
Pupil Responses
ERG
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Other Ocular Markers

pupil flash respo

maging
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Treatments

Current: Symptom management
- Donepezil: cholinesterase inhibitor
- Memantine: NMDA receptor antagonist

*not disease modifying

Targets
- Amyloid production
- Immunotherapy

Early detection = early treatment
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https://population.un.org/ProfilesOfAgeing2017/index.html
https://qbi.uq.edu.au/dementia/dementia-causes-and-treatment

