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• Why is Dementia in the ‘Oldest-Old’ Important to Study?

• What do we know about Biology of Dementia in Oldest-Old?

• Prevention: Life Course Risk Factors, Multimorbidity

• Promotion of Brain Health: Biomarkers, Resilience Factors, Genetics



Fastest 
Growing 
Demographic

By 2030 one in two persons with dementia will be over age 85 at onset

‘Oldest-old’ Persons over age 80, 85 or 90



Clinical Dementia is manifesting at an older age

Satizabal et al; NEJM 2016, PMID: 26863354

Average Age at which symptoms of dementia develop has increased from 80 to 85 years



Why Is Dementia in the Oldest-Old Important to Study? 

• 5-year incidence of dementia rises 
exponentially, doubling every 5 years 
till age 90 

• Data from the 90+  suggests 
that risk continues to increase 
thereafter 

Oldest old are group with the least informal supports, and highest costs per patient
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William 
Utermohlen:

Self potraits; 
dementia 
diagnosis at 
age 61, 1995



Lifelong

Alzheimer Disease
Dementia with Lewy Bodies
Frontotemporal Dementia
CTE, TBI, Epilepsy, Drugs 
TDP-43/LATE
PART, AGD
Vascular VCID/Stroke

Parkinson’s disease
PSP, CBD
Huntington’s
MSA, Ataxias
ALS/FTD
COVID
Adult Presentations of NDD
Immuno-inflammatoryAir pollution

AD, VCID (>90%) 
DLB, LATE (30%)
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Multiple Etiology Dementia is the Most Common Type

A single clinical diagnoses of dementia 
subtype, fails to reflect pathologic 
complexity found at autopsy 

Need biomarkers 
of various types 
of dementia

VCID
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Amyloid+

Tau +

Tau +

Neurodegeneration+

2018 ATN Alzheimer Disease Criteria

A+ (amyloidosis) = 
preclinical, 
prodromal or 
clinical Alzheimer

http://www.elsevier.com/termsandconditions


Draft 2023 ‘AD’ Criteria; adds V, I and S



Population 
prevalence of 
amyloid +ve status in 
Rochester, MN:

3% at 50-59
41% at 80-89

Over a 5-year period, most persons with amyloid positive
status remain cognitively intact



44% of 95-year-olds 
with normal cognition 
are amyloid positive

Dementia in Oldest-Old has

Additive or Synergistic Impact of 
Multiple Pathologies

Which Pathologies are most 
common?

Cerebral amyloidosis is a strong predictor but not 
sufficient for dementia



Dementia with Lewy Bodies (DLB)

• Attention, Executive Function 
• Visuospatial Changes, Navigating

• Parkinsonism, falls
• Visual hallucinations
• Fluctuating Cognition, syncope

1/26/2024 14

FDG-PET     

REM Sleep Behavior Disorder

Autonomic System Dysfunction

Anxiety and Mood Changes

Oversensitive to both Parkinson’s 
and behavior medications

DAT Scans

Lewy body 
in neurons



Additional DLB Preclinical and Predictive Tests

• Cardiac MIBG

• Seed Amplification and RT-
QuIC/PRMA tests in CSF

• Skin biopsy (lower sensitivity)

• REM (muscle) atonia on Sleep 
Study



Limbic Predominant, Age-Related, TDP-43 Encephalopathy

TDP-43 proteinopathy LATE
Limbic Predominant, Age-Related, TDP-43 
Encephalopathy

Ann Neurol. 2007 May; 61(5): 435–445; Lancet Neurol, 2018; Brain 2019, 

Older patients, slower decline, 30%
5 genes altering risk for LATE-NC: 
- GRN, TMEM106B, ABCC9, KCNMB2, and APOE

No good in vivo biomarker, but

TAR DNA-binding protein 43 is normally in nuclei

Under stress conditions moves to cytoplasm and 
forms stress granules

In CHS at exam 5, plasma TDP-43 levels were 
higher in African-Americans
? possibly linked to higher stress



Vascular Cognitive Impairment and Dementia
Heart or Blood Vessels, 
Blood & Blood Brain Barrier 

Vascular Brain Injury

On CT or MRI seen as 
(1) lacunes,  (2) white matter hyperintensities, 
(3) multiple strokes, (4) microbleeds of cerebral 
amyloid angiopathy (amyloid in small vessels) 
(5) enlarged perivascular spaces

Heart failure, Myocardial infarcts,
Valve disease, Atrial fibrillation
Carotid atherosclerosis (large vessels)

Small arteries 
(arteriolosclerosis) and 

capillaries

Vascular Risk Factors: 
Hypertension, Diabetes, 
Smoking

Arteria
l 
Stiff

1 2

34

5



Vascular Cognitive Impairment (VCI)
Today’s Inclusive Definition

• Cognitive or behavioral problems

• Disease affecting blood vessels or blood flow to part or all of the brain

• Evidence of damage to part or all of brain due to vascular factors 

Brain (MRI) Imaging
Others under development





The right question may be 
‘how much’, ‘what type’ rather 
than ‘if’ someone has VCID

LATE
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Direction of 
Association Changes 
in Oldest-old

• Obesity



Contribution of Vascular RFs to Dementia 
May Vary Across Lifespan Mid- to Later-Life

Age 55 Age 65 Age 70 Age 75 Age 80
Systolic BP

1.17 (1.05-1.32)
All CVD

2.21 (1.35-3.32)
Stroke

2.43 (1.29-4.59)
Stroke

1.78 (1.12-2.83)
Stroke

1.57 (1.04-2.35)

Diabetes mellitus
3.35 (1.52-7.36)

Diabetes mellitus
1.97 (1.37-2.83)

Diabetes mellitus
1.56 (1.14-2.15)

Diabetes mellitus
1.45 (1.06-1.97)

Anti-HTN non-use
1.47 (1.20-1.82)

FHS participants 55 
(4899, 57%F) to 80 
(2386, 62% F) 

Stepwise Cox PH models:

Most important RFs for 
inclusion in age-specific 
dementia risk scores 

Insulin, Metformin, Pramlintide, Semaglutide, Dapagliflozin

Emer McGrath, MD, PhD

In older 
persons 
burden of 
accrued 
injury 
matters!



© 2022 American Heart Association, Inc.

7283 participants (age 50+9, 
53% F); 253 events, ~15 yrs

Arterial Stiffness increased risk of 
Dementia by 30%

Ramachandran S. Vasan. Hypertension. Arterial Stiffness and Long-Term Risk of Health 
Outcomes: The Framingham Heart Study, Volume: 79, Issue: 5, Pages: 1045-1056, DOI: 
(10.1161/HYPERTENSIONAHA.121.18776) 

3 million fewer patients if 
HTN reduced by 25% but

Midlife or sustained high SBP 
increased late life dementia risk 

Steep decline in BP from mid to 
late life in normotensives also 
increased risk



Is BP or BS 
more impt?



Central Obesity and 
Hypertension: A double 
whammy!! 



Heart and Mind: ‘What is Good for the 
Heart is Good for the Brain’

Increasing Risk
With Increasing
Intake 

Risk of both  dementia 
& of milder memory 
loss increased

DHA: an omega-3 fatty acid found in fish
If level in top fifth, 5 more years AD free



Nicole L. 
Spartano, PhD

Zaldy . Tan, MD, 
MPH

Sedentary time is bad; avoiding that is more important than reaching specific activity levels

More Steps/day = Larger Brain Volume Bottom 20% = Highest Dementia 
Risk



Hospital Records, over 
200,000 persons

Doubling of dementia risk in 
those with low genetic risk

40% in persons with high 
genetic risk

Not specific to Oldest-old



Even in fully adjusted 
models, frailty was a 
predictor of dementia risk

Greater number of frailty 
criteria being positive 
increased risk

Causal or marker?
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Alzheimer Association International Conference: July 18, 2019, Plenary Lecture

A Precision, Personalized Approach to Dementia Prevention, Diagnosis & Treatment





Considering all causes of Dementia

• Searching for biomarkers of -
• Amyloid and Tau
• Inflammatory
• Synaptic
• Other genetic, omic, molecular markers

• Other diseases (VCID, DLB, LATE, PART, AGD)

• Environmental (built, social, behavioral)
• Behavioral (sleep, physical activity, diet)



YKL-40

Which Assay?

What systemic 
factors, like eGFR 
impact levels?

A blood, cognitive or 
imaging marker of 
clinical disease can be 
an endophenotype









Somascan in ~8000, replication in ~9000
Olink validation in ~3000 persons

Consistent Pattern: NECTIN2, lower CRP, 22 
proteins in all



Habes et al. AD&D 2021

Preclinical AD patterns predicted with AI: 
brain age for 8287 healthy subjects from 10 cohorts

U19NS120384

1U24AG074855

Coming Soon to a Radiologist’s Office Near You!

Artificial 
Intelligence (AI) 
based tools
can permit 
measurements 
& comparisons 
with normal
in seconds!



Cognitive 
Reserve

And

Cognitive 
Resilience

May be assessed 
together

Young Adult versus Mid to late life



• School Sisters of Notre Dame congregation

• 678 women aged 75+, enrolled in 1991

• 20+ years of cognitive and other assessments

• Similar living condition, healthcare & lifestyle

• Observation from healthy to dementia

90% Brain Donors, Dementia results when disease > reserve

Now these data and brain specimens are being studied at the Biggs

What Determines Resilience: 
Lessons from The Nun Study



Societal Prevention: 
Loneliness decreases brain resilience

At same brain volume, cognition was better with ‘someone to talk to’

2300 persons in 
Framingham study

Behavioral and Social Determinants



Top versus Bottom Deciles of Risk

Normal to AD MCI to AD

Bellenguez et al., 

Over 90 AD risk genes Polygenic risk scores





PLCG2 protective against all types of dementia and increasing longevity?



988 genetically high-risk “resilient” normal controls 
and 6541 genetic risk-matched LOAD cases

Polytranscriptomic Risk Score



Various Brain MRI measures
LV Ejection Fraction and Heart Failure
Renal Function
Social Networks, Physical Activity, Marital Status, Bone density, Sleep
Diets: MIND, Inflammatory Index, Ultra-processed foods
CRP and Other Inflammatory Markers

Adding:
MEMENTO
San Antonio Heart Mind Study (SAHMS)
San Antonio Family Heart Study (SAFHS)
Multiethnic Study of Aging (MESA)
Strong Heart Study

Multiomics and 
Biomarkers to 
Explore Biological 
Pathways

CHARGE Consortium and 
Cross Cohorts Collaboration



 Biological Pathways Underlying Impact of Lifestyle on Cognition

WHOM?
WHY?

Biology of Behavioral and Social Determinants



Cognitively normal persons 
in FHS;  Age 35-75

Post-menopausal women 
have more tau than age-
matched men



Mean age=52±9y; 43% women

Large Consortia are needed to find small effects!



Summary
• Half of all dementia will soon be in the oldest-old

• Multiple Etiology Dementia is the norm

• Genetic and lifestyle, environmental risk and resilience factors modify 
clinical expression; usually present as multimorbidity

• Large collaborations are needed to identify nuances, understand 
biology leading to targeted prevention trials



Cohorts for Heart and Aging Research in Genomic 
Epidemiology & Neurepiomics; Oct 10-12 2023
https://www.chargeconsortium.com
https://sites.bu.edu/melodem/about/

https://www.chargeconsortium.com/
https://sites.bu.edu/melodem/about/
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