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Learning Objectives

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

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

3. 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 - cancer:598038
« Accidents (unintentional injuries): 161,374
6m Ieading cause Of deﬁth in » Chronic lower respiratory diseases: 154,596
« Stroke (cerebrovascular diseases): 142,142
USA Alzheimer’s disease: 116,103
» Diabetes: 80,058

$215B in 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

Source:

(2016 cata)

15% of population over 65

&

Epidemiology

Population by Age (%)

World Population by Age

Source: The United Nations 2017 Ineractive Datz: Profles in Ageing

Epidemiology

Protective factors
Mediterranean diet
Mentally demanding activities

Walking
Table 2. Unadjusted and Age-Adjusted Incidence of Dementia According to Distance Walked
per Day

per 1000 (No. Risk)
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Epidemiology

Risk factors
Age
Genetics
DM, HTN
Smoking
Obesity
Depression
Cognitive inactivity
Physical inactivity

Source: Xu, W, L, et all. (2009). Unconiclled ciabetes increases the risk of Alzheimer's cisease: a populion-
based conort study. Diabetologia, 5216), 1031-1030

Pathology
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Protofibrils

AB amyloid

Precursor:
ABPP

Cleavage proteins:
secretases
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Pathology

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

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

Neuropathological Criteria __ Classical Lexicon [2-4] Revised Lexicon (Dubois) [1]
Genetic risk for familial AD Pre-symplomatic AD

Cognitively normal AB+ Preclinical AD
Neuro-injury biomarker- (Stage 1) [4]

Cognitively normal A+ Preclinical AD Asymplomatic at-risk for AD
Neuro-injury biomarker+ (Stage 2) [4]

Subtle cognitive decline Ap+ Preclinical AD Prodromal AD
Neuro-injury biomarker+ ) 14)

Gradual loss of efficiency A+ Mild cognit Mild cognitive impairment (MCI)*

with complex functional Neuro-injury biomarker+ Imy\nmnm e 3]

tasks.

Cognitive testing scores

1-1.5 SD below mean for age

& education

Progressive cognitive decline A+ AD dementia (2] AD dementia

which affects the ability to aro-injury biomarker+

function and unexplained by Cortical Atrophy

other medical etiolo

*MCl in updated lexicon m:
FDG-PET. AB+ may be decrea

be any etiology- cogniti
ed CSF A or PET+

impaired but biomarker nej be tau o

ve. Neuronal Injury biomarkers m

‘Source: Hane, F.T. et al (2017). Reosnt 2 Part 3 D 1 Treatrment
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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 R+ LR-
study studies included AD patients healthy controls. (95% C1) (95% C1)
Abez

14 ns ns 80 (73-85) 82 (74-88 4 02
TTAU

2 ns ns 82 (%6-87) 90 (86-33) 8 02
PTAU

19 129 971 78 (71-84) 88 (84-91) 7 03

14 ns ns 80 (70-87) 83 (75-88) 5 02
(COMBINATION OF Af; AND -TAU

n ns ns 89.(84-92) 87(83-90) 7 o1

Aizheimer's disease; Cl, confidence intervai; LR+,

tive lielihood ratio; LR, negative ikelinood ratio; ns, non-specified: sen

tivty and specificty values are
expressed in percentages
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Retinal Biomarkers

RNFL and Optic Nerve changes

£ 130

2 120

§ 110 T
5 100

E

|_LJsu

z ®

el T
§60 )
@ 50

AD Patients Control Subjects

Invesiigative Ophthalmology & Visual Science, 43(5), 2285-2269.
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Source: Hinton, D, R, et al. (1966). Optic-nerve degeneration l§

in Alzheimers disease. The New England Journal of
Medicine, 315/8), 485-487.

Retinal Biomarkers

RNFL and Optic Nerve changes
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Retinal Biomarkers

RNFL and Optic Nerve changes
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Retinal Biomarkers

Retina vascular changes

]

MOl Controls

poomn ——

W

A Mol Comrols ‘Source: Wiliarms, M. A, MoGowen, A J. Carduel, C. R, Chetng, C. Y., Craig, D..
Passmore. P. et al (2015). Retinal mictovasculer network attenuation in Azhsimer’s
G Hmen B.T,Sem R A, & disease. Dagrosss 12)
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Retinal Biomarkers

Retina vascular changes
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Retinal Biomarkers

AB and tau detection
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Retinal Biomarkers

AB and tau detection
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Other Ocular Markers

eye movements blood vessel changes | | choroidal thinning
pupil flash responses
-
comeal nerve
imaging
Optic nerve pallor
tear fluid m m

proteomics

retinal A deposit

crystalline lens AB -

B retinal nerve fiber layer thinning

polarization sensitive AB signature
electrophysiological

Ry T signature

Source: Lim, J, et al. (2016). The Eye s a Biomarker for Alzheimer's Dissase. Frontiers in
Neurcedience, 10, 5%,

Other Ocular Markers
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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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