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Learning Objectives- 1

A Various lifestyle factors that could change the rate of cognitive
decline and risk of dementia

A Life course impact of lifestyle factors; need to start early to have
a public health impact

A Need for further clinical trials to understand

I How and why a lifestyle intervention may or not benefit cognitive aging
I Effect of genetics, environment, dose and timing of intervention



Outline

A Wh at are ONormal 6 and Abnorm
A What Are Dementia and Alzheimer Disease?
A How Can We Prevent Dementia?

AHow Can We Help Patients and



Cognitive Decline is a Continuum

Early life Subjective Mild CognitiveH
Risk/ReserveH Cognitive ﬁ- Impairment Dementia
Factors | Impairment (MCI)

Cognitive Continuum

Preve-rltion

Success of Intervention

Prevention Needs to Start Early!

ADB Dementia Screening Interview
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Memory Loss: Amnesia, Aghosia

Losing or Misplacing things
Repeating questions

Difficulty learning new things
Rapidly forgetting recent events

Not remembering even with clues
Making things up

Orientation to time, place and person

Knowing Objects by Sight, Navigating Spaces



Language: Aphasia

Speaking Less
Trouble Finding Right Words
Difficulty with Names

Speech is Garbled or Strange (neologisms)
Simplification of Communication

Difficulty Understanding
Losing More Recently Learnt Language



Attention, Initiative and Executive Function:

Loses Interest Behavior Problems
_ Sleep & Eating disturbances
Less Insight Depression & Anxiety

Less Initiative or disinhibited
Incontinence
Hallucinations, Delusions, Paranoia

Judgment impaired; falls for scams e .
— ‘mpa Agitation, Wandering

Reasoning diminished
Problem Solving Harder; less safe in emergencies, challenges
Organizational Skills impacted

Apraxia



A

Cognitive Function

What determines Cognitive Reserve?

What Determines Rate of Decline?
Cognitive Reserve

Pathologies causing decline

Clinical Dementia Threshol

Agingrelated decline

Age —»

Is it Dementia?
Or Drugs

Depression
Deficiency (B12)

Diseases of body



Outline

AWhat is O6Normal o and Abnor m:
A What Are Dementia and Alzheimer Disease?
A How Can We Prevent Cognitive Decline?
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Brain has Neurons, Glia, Vessels
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Mixed brain pathologies account for most dementia cases in community-
dwelling older persons with (A) and without (B) clinical dementia
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Dementia iIis a O0syndr omebo

AD is a neurodegenerative disease

2 hallmark featureﬂ

Mostly Due to Alzheimer Disease and Vascular Disease

Dementiawith lewy bodies
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Vascular
Contributions
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Most prevalent
subtype of
dementia

Exam, Blood Tests, Brain Imaging

https://www.dementiablog.org/howis-blood-flow-linked-to-alzheimersdisease/
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EOAD, Autosomal Dominant,

PSENIChr14, 219 mutations, 77%

~5% of all AD is early-onset  PSENZChri, 16 mutations, 5%
APPChr21, 51 mutations, 17%

Dominant|
Alzheime

I Modified from Elliott,
Love 2004

http://www.molgen.ua.ac.be/ADMutations ‘
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Meta-analysis of 74,046 individuals identifies 11 new |~
susceptibility loci for Alzheimer’s disease
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30+ Alzheimer genes identified to date

Expressed in neurons, but also in astrocytes and mlcroglla
!

Some drugs seem to work only with certain genetic varignts
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ODDS RATIO (log scale)
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Many Biological Pathways = Many Drug Targets
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Tau and amyloid
Alzheimer Dementia

Tau and

| ubiquitin/TDP-43/ FUS
Synuclein and Frontotemporal
amyloid Dementia

Lewy Body Dementia



Memory and Orientation:
Alzheimer Dementia

Language,
Behavior
Frontotemporal
Dementia

Visuospatial and

executive functions:
(Parkinsonism, REM sleep
disorder, visual hallucinations)

Lewy Body Dementia



Genetics of FTD

C90ORF72: Chromosome 9 open reading frame 72
CHMP2B: Charged multivesicular body protein 2B

FUS: Fused in Sarcoma RNA binding protein Many genes

GRN: Progranulin Comple_x gene to phen_otype relations
Interesting and novel biology
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MAPT: Microtubule-associated protein tau
TDP-43: Transactive response DNA binding protein 43 kDa

TMEM106B: Transmembrane protein 106B st smones T — N
VCP: Valosin containing protein | ST L
‘ Normal transcript /
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