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What we know

Overview

What We Know

» 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 AlzheimerOs disease)

Gorelick et al, Stroke 2011
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What We Know l
——

» There is a spectrum
of cerebrovascular

brain injury

What We Know

Imaging is important to the clinical diagnosis of VCID
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What We Know

(cross-sectionally)

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

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

What We Know
(Longitudinally)
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Rate of change in
spisodic memory

Rate of change in
executive function

B pValue B pValue
‘model not adjusted for age
ino WMH

WMH extension

WMH emergence

0.058° —011 013

00057° 055 0.027°

039 013

Final model not adjusted for age

Basoline WMH 0045 NA
WMH extension 0.0046 NA
Primary modsl adjusted for age

Basoline WMH 027

WMH extension 0.0053

WMH emergence 054

I WMH, infarcts and CMBs associate with change in cognition, particularly in non

demented individuals




What We Know
(Incident Dementiq)

I WMH, infarcts, CMBs and EPVs associate with
incident dementia
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With EXT-WMHV

Without EXT-WMHV

Without BI

CMB location

All-cause dementia
Model 1, HR (95% CI)

Any

Lobar only
Lobar + mixed
Deep only

Deep + mixed

1.74 [1.00-3.01)
p =0.049

1.01 [0.46—2.23]
p=ns.

1.48 (0.79-2.78]
p=ns.

2.50 [1.00—6.30]
p =005

2.99 [1.52—5.90]
p = 0002

What we have
recently
learned
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Concept: Vascular Remodeling
and end organ injury

Clinical Disease

End Organ Injury

Vasan et al, J Am Heart Assoc, 2019
Hyper’rension Vasan et al, Hypertension, 2022

Atherosclerosis

Clinical Consequents of Vascular
Remodeling

Vasan et al, Hypertension, 2022

Adjusted Probabily of cvo (%) [l
3

justed Probability of Stroke/TIA (%)

ssted Probability of Dementia (%)

Adj
Adjus

Years from the Index Exam Years from the Index Exam Years from the Index Exam

12



7/21/22

"HHSY& H (SED)HH SHHE, "#S./$0&, 1-2&"$34, #

Pasternak et al, MR in Medicine, 2009
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b’=0.012
b=-0.092***
p=-0.104***

N%A
¢'=0.13

Model 3 — c=0.246*** Fractional anisotropy
B=0.116***

a’'=0.020
a=0.040***
B=0.020***

Model 1 —

Free water

White matter
hyperintensities

= Model 2

Free water within CSF
brain tissue

Vascular
remodeling
Free water
and WMH
Formation

Maillard et al, Stroke, 2016

Free water

Brain tissue
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What we propose

Vascular Myelin ~ WMH  Stroke
Remodeling injury

Marker abnormality

Severity of CVD

What we don’'t know
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endothellal dysfunction upregulation andVor free water leakage, ghial scaming,
secondary to inherited secretion of prothrombotic, Inflammation, oligodendrocyte loss,
genetic and environmental inflammatory, and early axonal disruption axonal & neuronal degeneration
nsk factors metabolic modulators leading to T2-weighted
by the cerebral endothelia MRI changes

Working Hypothesis
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An IL-18-centered inflammatory network as a
biomarker for cerebral white matter injury

Marie Altendahl’, Pauline Maillard?, Danielle Harvey?, Devyn Cotter', Samantha Walters’,
Amy Wolf', Baljeet Singh?, Visesha Kakarla?, Ida Azizkhanian®, Sunil A. Sheth®,

Guanxi Xiao*, Emily Fox', Michelle You', Mei Leng’, David Elashoff’, Joel H. Kramer'#,
Charlie Decarli2, Fanny Elahi', Jason D. Hinman®**

@ PLOS|IONE

Inflammatory Composite Score
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of ICS with WMH and FW

Inflammatory network.
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Inflammatory Composite Score Infiammatory Composite Score
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NINDS VCID Studies

I Mark VCID
| Discovery

I Diverse VCID
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Alzheimer’s &Dementia®

POLICY FORUM THE JOURNAL OF THE ALZHEIMER'S ASSOCIATION

MarkVCID cerebral small vessel consortium: I. Enrollment,
clinical, fluid protocols
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Alzheimer’s &Dementia
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MarkVCID cerebral small vessel consortium: Il. Neuroimaging
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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

Summary

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