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Overview

What we know

What we don’t know

Where are we going?
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What We Know

u Vascular Cognitive Impairment is any disorder in 
which vascular disease contributes to cognitive 
impairment at all levels
Vascular disease may be primary
Vascular disease may contribute (eg. with Alzheimer’s disease)

Gorelick et al, Stroke 2011
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What We Know

u There is a spectrum 
of cerebrovascular 
brain injury

Stroke

MRI Infarction
White Matter Hyperintensities

Cerebral Microbleeds
Dilated Perivascular Spaces

Brain Atrophy
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What We Know

Imaging is important to the clinical diagnosis of VCID

Vemuri, et al. Stroke, 2022

Enlarged Perivascular Spaces
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What We Know
(cross-sectionally)

u WMH, infarcts and CMBs associate with 
cognition, particularly among non-demented 
individuals

u Enlarged perivascular spaces do not

Maillard et al, Neurology, 2019
Marchant et al, JAMA Neurology, 2013
Nannoni et al, Journal of Stroke, 2021
Hilal et al, Neurology, 2018
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What We Know
(Longitudinally)

u WMH, infarcts and CMBs associate with change in cognition, particularly in non-
demented individuals

Maillard et al, Neurology, 2012
Maillard et al, Stroke, 2014
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What We Know
(Incident Dementia)

u WMH, infarcts, CMBs and EPVs associate with 
incident dementia

Debette et al, Stroke, 2010
Romero et al, Neurobiology of Aging, 2017
Romero et al, underreview
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What we have 
recently 
learned
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Concept: Vascular Remodeling
and end organ injury

Arterial Stiffness

End Organ Injury

Clinical Disease

Vasan et al,  J Am Heart Assoc, 2019
Vasan et al, Hypertension, 2022Hypertension

Atherosclerosis
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Clinical Consequents of Vascular 
Remodeling

uVasan et al, Hypertension, 2022
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+Water molecule
Axon + myelin
Injured axon + myelin
Axonal loss

Free Water, a newer measure of vascular disease 
Pasternak et al, MR in Medicine, 2009
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Vascular 
remodeling
Free water 
and WMH
Formation

Maillard et al, Stroke, 2016
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What we propose

Vascular risk 
factors

WMHVascular
Remodeling

Extracellular 
solute

Myelin
injury

Severity of CVD
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Stroke
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What we don’t know

Vascular
Remodeling

Extracellular 
solute

Myelin
injury

? ?
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Where 
are We 
Going?
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Working Hypothesis
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Inflammatory network.
Association of ICS with WMH and FW.
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NINDS VCID Studies

uMark VCID
uDiscovery
uDiverse VCID
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MarkVCID: A National ConsortiumMoving  
VCID Biomarkers Toward the Clinic

• Clinical trial-ready small vessel VCID
biomarkers with high potential for
positive impact in public health

• Established via RFA-16-020, RFA-16-021
• 7 project sites across the Unites States: 

CA, IL, KY, MD, MA, NM
• Coordinating Center at MGH

21
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Diverse VCID: 
White Matter Lesion 
Etiology of Dementia 
in Diverse Populations
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GOAL: predict the impact of 
progressive white matter injury—

including location and specific 
amounts of WMH—on cognition 

using a precision medicine 
approach in a large and diverse 

clinical population
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Analysis

ADMINISTRATION
DeCarli/Fornage

Storage &
Analysis

Collection

UCD

UTH

NACC

LONI

Storage Processing

Poly Genetic Risk

REPOSITORY
Jin/Hinman

Endothelial 
Dysfunction

Vascular
Inflammation

AD Plasma 
Biomarkers

Vascular-
degenerative MRI

RECRUITMENT AND RETENTION
Johnson

AD Centers
Program

Sites

MRI

Blood

Clinical

STATISTICS
Rajan/Harvey

Data
Repository
Resource

Portal
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Logistical Framework

Clinical progression
Cognitive trajectories
WM injury progression
Stroke, MI and Death

Enrollment (N=2250)
Inclusion: 

Cognitive Complaint
Incidental WMH
33% Black, Hispanic, White

Exclusion: 
Stroke, cortical MR infarcts,
dementia

Implementation

Deliverable: A clinical risk 
score that predicts 
dementia based on 

neuroimaging, plasma 
biomarkers, genetic and 

clinical data

3 assessments at 18 month intervals
UDS with enhanced Cognition
Framingham Cardiovascular Risk
Vascular health history questionnaire
Life’s simple 7 assessment
Clinical laboratories
Blood for plasma/DNA
MRI
Autopsy on select subset

Baseline Exam
Follow-up 1

Development

Follow-up 2

IRB
SOPs
Site Selection
Training

0-12 mths 12-30 mths 30-48 mths 48-66 mths
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Summary

Vascular Cognitive Impairment is a 
heterogeneous disorder of large and small 
vessels often co-occurring with 
degenerative diseases such as AD

Understanding of the association between 
systemic and brain vascular disease 
remains incomplete

Newer prospective studies are ongoing to 
investigate biomarkers and cognitive 
consequences of  VCID forming the basis 
for future clinical trials
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