Clinical Correlations with Post-Mortem Findings: Clues
to Identifying the Prodrome for AD - Age Matters
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Gross Pathology of the Brain in Alzheimer’s Disease




Neuritic Plagues and Neurofibrillary Tangles in AD




Summary of Findings of Neuropathological Changes Associated
with the Progression of Dementia




Density of Senile Plaques in Neocortical Regions as a Function of Increasing
Dementia Severity.
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ChAT Activity, a Marker for Acetylcholine, in Neocortical
Regions as a Function of Increasing Dementia Severity .
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Risk Factors for Dementia
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But The Neurobiology of Dementia Is More
Complicated

e Age matters

— Although we have long recognized that age Is
overwhelmingly the biggest risk factor for dementia
and AD,

— We have only given this gorilla in the room lip service -

* \We have often treated age above 65 or 75 years
uniformly, or have at best added it into our statistical
models as one of many covariates in an attempt to
“decontaminate” our data and be “rid of this
troublesome” pest.




Dementia and Oldest-Old

Dementia in the oldest-old (>85 or
>90) is a stronger predictor of
mortality than cardiovascular
disease, cancer or male sex.

The 85+ population is the fastest

growing segment of the population.

By 2050 the number of Americans
over the age of 85 will quadruple
to 14 - 19.3 million.

9 million of these 19.3 million will
be demented.

The inflation un-adjusted cost of
care will be $33-100 billion.
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Study of the Oldest-Old

Demographic characteristics of the study cohort
CDR \ Age

Young-old group (age range 60 — 80 years)

0.0
0.5
1.0
2.0
3.0
4.0
5.0
All 95 71.9+ 1.46

Middle-old group (age range 81 — 89 years)

0.0
0.5
1.0
2.0
3.0
4.0
5.0
All 106 84.8 + 0.64

Oldest-old group (age range 90 — 107 years)

0.0
0.5
1.0

2.0
3.0
4.0
5.0

All 116 94.7  0.94




What we know may be less than what we think we know:
Effect of age on the relationship of NFTs to cognition

14 - Fold Change in NFT Density, CDR 0 vs. CDR 5.0
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What we know may be less than what we think we know:
Effect of age on the relationship of NFTs to cognition
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What we know may be less than what we think we know:
Effect of age on the relationship of NPs to cognition
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What we know may be less than what we think we know:
Effect of age on the relationship of NFTs & NPs in MCI

14 - Fold Change in NFT density, CDR 0 vs. 0.5 2 Fold Change in NP density, CDR 0 vs. 0.5
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Transcriptional Vulnerability & Disease Mechanism:

Microarray studies of gene expression in AD and dementia

DNA >RNA > Protein

« Assessment of RNA expression using Gene-Chips.
o Large sample size (>80) permitted stratification by:
e dementia severity groups (CDR)
e Age X Dementia severity groups
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http://www.gene-chips.com/sample1.jpg

Molecular and Cellular Biological Approaches for
Understanding of Disease Mechanism: Progression of Gene

Expression Abnormalities with Increasing Dementia Severity
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Gene Expression Profiles Across 15 Different Brain Regions In
Young-Old vs. Old-Old




But The Neurobiology of Dementia Is More
Complicated

« What we know may be less than what we think we know.
— Phenotype matters to the neurobiology of the disease.

— And because phenotype matters to neurobiology, it will
matter to therapeutic response.

e Medical ilInesses like diabetes and hypertension,
their treatments are but a few of the phenotypic
variables that we have examined.




Cardiovascular Risk Factors: Type Il Diabetes and Hypertension
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What we have learned: Age and phenotype are crucial to dementia
neurobiology and potentially to therapeutic outcome.

Basics of Dementia

— Neurobiological progression relative
to Dementia

What we know may be less than what we think we
know i

— Is Old just Old?

- « w B B

— Neuropathology of Young-Old vs.

Oldest-Od
— Molecular Neurobiology of Young- T g
Old vs. Oldest-Old wls

— Risk factors and potential modifiable 3
contributors




THANK YOU !
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