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Disclosures

• I am an Associate Editor for the journal Neurology.
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Alzheimer’s disease is on the rise
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From www.alzheimersweekly.com

From Hebert et al., Neurology 2013



What we knew “then”

• Alzheimer’s Disease is 
caused by buildup of amyloid 
plaques

• Vascular dementia is caused 
by sequential strokes or 
stroke-like changes

• These two entities are distinct
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From Demetrius et al., Front Phys 2015



What we know now:
Vascular contribution to Alzheimer’s 
Disease

• In autopsy studies of patients who were diagnosed 
with Alzheimer’s disease, >50% had evidence of 
strokes (“silent strokes”)
– Fewer Alzheimer’s-type changes are seen in 

people with higher levels of vascular changes in 
the brain (for an equivalent level of dementia)
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AD=Alzheimer’s Disease
I=Infarcts
LB=Lewy Bodies

Schneider et al., Annals of Neurology 2009
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Heart disease risk factors (vascular risk 
factors) that may also affect brain health

• High blood pressure
• Diabetes
• Smoking
• High cholesterol
• Obesity
• Physically inactive lifestyle
• Poor diet
• Inflammation
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How do heart disease risk factors lead 
to problems with memory and thinking?

• Strokes
• “Silent” strokes or related 

brain changes
• Not enough flow/ oxygen to 

brain through diseased blood 
vessels

• Changes in ability to clear 
brain toxins or block access 
to the brain Iadecola, Neuron 2015
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High Blood Pressure

• At the end of 2017, the definitions and 
guidelines for management of 
hypertension were changed:
– Normal is <120/80 mm Hg
– “Elevated BP”: 120-120 systolic (the upper number)
– Stage 1 hypertension: systolic BP 130-139 mm Hg; 

diastolic (lower number) 80-89 mm Hg
– Stage 2 hypertension: SBP above 140 mm Hg and 

DBP above 90 mm Hg
– These changes mean that more people meet 

criteria: A THIRD of Americans had hypertension by 
prior definitions, and now it is nearly HALF, many of 
whom don’t know it
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Higher BP, especially in middle age, is 
associated with worse cognition

Adapted from Gottesman et al., JAMA Neurology 2014
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From Gottesman et al., JAMA 
Neurology 2017

Hypertension in middle 
age is associated with a 
39% higher chance of 
dementia
Prehypertension in middle 
age is associated with a 
31% higher chance of 
dementia…
compared to people with 
normal BP’s
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Diabetes

From Selvin et al., Diabetes 
Care 2006
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Smoking, Heart Disease, and 
Dementia
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High cholesterol: Risk factor for 
heart disease and dementia

From Power et al., Alzheimer’s and Dementia 2017

From the Seven Countries Study
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Obesity and Dementia

Singh-Manoux et al., Alzheimer’s and Dementia 2017
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Physical activity in midlife 
and risk of dementia

Wang et al., Am J Geriatr Psychiatry, 2014
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Diet and nutrition

from Wengreen et al., Amer J Clin Nutrition 2013

From www.NHLBI.nih.gov

From www.cnn.com

From www.health.harvard.edu
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But how are vascular and degenerative 
changes linked?

• Do people with vascular risk factors 
develop dementia and Alzheimer’s 
disease because:
– Having both Alzheimer’s-type and 

vascular-type changes in the brain makes 
your cognition worse, making you more 
likely to get a diagnosis of dementia, OR

– Do vascular risk factors directly lead to any 
of the changes typical of Alzheimer’s 
disease?
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Is there evidence that treatment of vascular risk 
factors prevents dementia?

• Previously, few studies had shown a benefit 
from treatment of risk factors to prevent 
dementia

• The recently presented “SPRINT-MIND” trial 
showed that tight control of blood pressure (to 
a goal of Systolic BP<120 mm Hg) was 
associated with 15% fewer cases of a 
combined outcome of MCI and dementia (and 
fewer MCI cases, but no difference in 
dementia alone)
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Multi-modal approaches to treatment & prevention: 
Mixed results

• FINGER trial (Ngandu et al., Lancet 
2015): randomized Finnish participants to 
2-year multidomain intervention (diet, 
exercise, cognitive training, vascular risk 
factor monitoring) vs control 

• 2-year followup was better in the 
intervention group, for cognitive change

• PreDIVA Trial: Evaluated new 
dementia cases, and found no 
difference in people randomized to 
a multidomain vascular intervention 
over 6 years compared to those 
with standard care (Moll van 
Charante et al., Lancet 2016)



What do we know now?

• Risk factors for heart disease and stroke are also risk factors for 
cognitive decline and dementia

• These vascular risk factors may directly contribute to changes in the 
brain that cause Alzheimer’s disease

• Focusing on vascular health in middle age is especially important for 
the maintenance of brain health

• Treatment aimed at overall health: lifestyle, diet/ exercise, and 
vascular risk, may plan an important role in preserving brain health

• You may be able to prevent or delay dementia or cognitive 
impairment!

• There is tremendous overlap between degenerative and vascular 
pathologies, and thus treatment and prevention may ultimately 
be aimed at both areas.
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