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CVD Mortality Trends For Males And Females
(United States: 1979-2015)

o
=
=
w
wn
=
[=
A=
=
=
wn
=
P
w
@
(=

1979 1980 1985 1990 1995 2000 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Year

== Males == Females

AHA Councils (EJ Benjamin et. al.) Circulation. 2018;137:e67



From Aging / Disease to Youth / Health
Research Investment on Health
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Increasing Communications among Brain Regions over Time

AYAAAS

JN Giedd. Scientific American 2015:312:32
Science 2019 — Brain Development
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2). Risk Factors of CV Disease
White Matter & Lacunar Lesions (D

Cortical atrophy

Plagues and tangie
Synucieopathy

White matter abnormmalities? |
Stroke

Hypoxia

White matter abnormalities

Hypertension

Diabetes mellitus

Congestve heart railure

Hidmney or lilver disease™

Thwyroid disease

Obsiructive sieep apnea Vitamin B, ., deficiency Lacunar stroke
Diabetes mellitus . - Diabetes mellitus
Traumatic brain injury Hypertension
Congestive neart railure High cholesterol?
Hypertension Emboli

-

Hippocampsal atrophy
Hippocampal sclerosis
Obstructive sleep apnea
VWhite matter abnormailitias?
Hypoxia Hypertension
Plaques and tangles f Cholesterol
Chronic depression or stress Smoking
Hypertension

Reduced cerebral blood Now
Diabeaetes melliitus

Cerebral amyloid angiopathy

MA Lim et. al. Clin Geriatr Med. 2009:25:191.
JC Kovacic, V Fuster et. al. Circulation. 2011:123:1900



Microcirculation, Cognitive, 12 Studies

8. MR Azarpazhooh et. al., Alzheimers Dement. 2018;14:148
9. C ladecola et. al. JACC 2019;73:3326 — RFrs / Dementia
10. Cortes-Canteli, M. et al. JACC 2019 (Press) - Thrombosis
11.YFS (SP Rovio et al), JACC 2017:69:2279-RF Child. Cogn.
12. TANSNIP (V Fuster et al) 2018- 2020- 4 Prospective Paths
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MR Azarpazhooh et. al. Alzheimers Dement. 2018;14:148
A Nucera et al. ] Neurochem. 2017 Dec. 21 -



| o Genetic

Large and Small Vessel Disease

White Matter Microinfarcts
Disease ' Microhemorrhages

Vascular Cognitive Impairment

C ladecola, M Dichgans et. al. ] Am Coll Cardiol 2019;73:3326



Risk Factors for Dementia

Mo Association

dementia

INnsufficient Ewvidence
Hl Conflictimg Evidence
Bl Establishaed Ewvidenos

Alzheimer

I Post-stroke dementia

I Vascular dementia

Mo -rmodifiable risk age
factors
S

genetic Factors (ApoE)

LiTestyle Tactors education
smokimng
dieit
homocysteimnea
Physical actiwity
obesity. BN
cognitive actiwilty
Physiological rislk muid - Life hypertension
Tfactors
Late-Llife hypeaertension
hyperglycemia, diabetes
Lipids, dyslipidermia

inflammatiomn

Frailty

Concormitant climical sTtrolke

wvascular disease -
coronary artery disease
atrial Fibrillatiomn

Pperipharal arterial disease

chronic kidmey disease
Low cardiac output

depression

C ladecola, M Dichgans et. al. ] Am Coll Cardiol 2019;73:3326



10. Alzheimer’s Disese — TgCRND8 Mouse Model
Dabigatran Treatment Ameliorates AD Pathogenesis

' AD + Dablgatran
c:

Brain
vessel

Brain
parenchym

e -] o @® & e _ye . I AAAAS ‘
Neuron Pericyte Endothelial T-Cell Microglial @?ﬁgﬁ Astrocyte BBB
y Cen C'Vthrocyte cel  ASUOYt® pngfeet  permeability Ejbrin A Plaque Platelet

Cortes-Canteli, M.; et al. Alzheimers Dis. J. 2014 .. Neurobiol Aging. 2015.
Cortes-Canteli, M., Ibanez B., Fuster V., et al. 2019 (Subm)
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p=0.006 for trend

T T T
0 1 3

Number of early life vascular risk factors exceeding the recommended
guidelines

YFS (SP Rovio et al), J Am Coll Card 2017; 69: 2279




12. TANSNIP - 4 Pathways

@tﬂ\ ——  CV Risk

/ Assessment

STEP 1:
Neurocognitive

battery
CACS
Cognitive
impaired

3DVUS-Carotid
< Plaque Volume and

Cognitive ileo-femoral
Normal
PET for
Amyloid

MRI- functional +
Micro/
Macrovasculature




Inverse relationship between MoCA and
Framingham Risk in our pooled cohort.

Pearson Correlation Coefficients 30 0 ¢ ' ® ] 4
Prob > |r| under HO: Rho=0
Number of Observations o ® & & (2] B
MoCA 28 E » ) ® 8
Framingham_Risk 0.18935 - ’ . ’ . # ’
; 1:116 % o B T 0 ’ . ®
9 0 o & & T —— '
. 24 L ° 0 0 o B
We hypothesized g ¢ s o °
patients with cognitive 22 1l y
dysfunction will havea | [ | ?
higher Framingham '
risk score compared to 18 ’
patients without ? .
cognitive dysfunction. S
10 12 14 16 18 2 2

framingham_score



TANSNIP 4 - High CV Risk Hypometabolism

Identified Regions: L & R Inf temp. g.; R Sup & Mid Temp g. Tem. Pole; L & R Parahipp,
Fusiform; R. Lateral Orb g.; L Med Orb g.; R precuneus; L Mid front g., Sup Front g.
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AV Khera, V Fuster, PM Ridker et al., NEJM 2016; 375:2349
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1. The PESA Study (N=4184) - 2D/3D VUS

40-44 vears 45-49 yvears 50-54 years 40-44 yvears 45-49 vears S50-54 years

. Generalized (4-6 vascular sites)

PESA (L Fernandez-Friera, A Fernandez-Ortiz, V Fuster et.al) - A
Circulation 2015;131:2104 e B

No Disease
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2. The PESA Study (N=3860)

| Carotid Plague Burden

| Femoral Plague Burden

Women

Nl ¢ b0

ol ol Wl s, L

40-44vo 45-49vo 50-54vo 40-44vo 45-49yo 50-54vyo
(Nn=421) (N=245) (n=491) (Nn=163) (n=167) (Nn=105)

B Lopez-Melgar, V Fuster et. al. ] Am Coll Cardiol 2017;70:301




3. The PESA Study (N=4184)

FHS 10-year score & subclinical atheroscleross 10-year European SCORE & subclinical atherosclerosis
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L Fernandez-Friera, V Fuster et al., Circulation 2015; 131:2104




4. Absence of Risk Facfors
Relation Betfween
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L Fernandez-Friera et. al. ] Am Coll Cardiol 2017;70:2979



ICHS AND SUBCLINICAL ATHEROSCLEROSIS EXTENT
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FBS AND SUBCLINICAL ATHEROSCLEROSIS EXTENT

Generalized
Intermediate
M Focal

M Free

SUBCLINICAL ATHEROSCLEROSIS EXTENT (%)

INTERMEDIATE

JM Fernandez-Alvira, V Fuster, S Pocock et al 2017:70:2463




6. The Importance of in
Atherosclerosis Disease

Metabolic
syndrome

Breakfast containing less than 5%

pf the recqmmended daily calorie Atherosclerosis

intake - twice thle number of

atherosclerotic lesions as those I

Who eat a h|gh_en ergy breakfast Non—Coronary Subclinical. Generalized.
Atherosclerosis Atherosclerosis Atherosclerosis

HBF W LBF SBF

| Uzhova, V. Fuster et al. ] Am Coll Cardiol 71 (6), 708-709. 2018 PESA



CENTRAL ILLUSTRATION: Social Eating and Atherosclerosis: Comparison of
Mediterranean Pattern, Western Pattern, and Social-Business Pattern
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Cluster 1 (Mediterranean) Cluster 2 (Western) Cluster 3 (Social-Business)

Generalized Intermediate B Focal B No Disease

Penalvo JL, et al .J Am Coll Cardiol. 2016;68(8):805-14 PESA




8. Atherosclerotic Plagque Burden Measured By 3D Vascular
Echography, According

NUMBER OF AFFECTED TERRITORIES WITH 3D VASCULAR

NUMBER OF AFFECTED TERRITORIES WITH 3D VASCULAR ULTRASOUND AND SLEEP FRAGMENTATION

ULTRASOUND AND SLEEP DURATION

p<0.01*

0,60%
3.80%

Quintile 5 (More Quintile 4 Quintile 3 Quintile 2 Quintile 1 (Less
<bh 6-7h 7-8h >8h fragmented sleep) fragmented sleep)

1territory ™ 2 territories 3 territories ™ 4 territories 1territory ™ 2 territories 3 territories ™ 4 territories

F Dominguez, V Fuster et. al. Subm. 2018



ARIC, MDCS, Biolmage, WGHS,

A Atherosclerosis Risk in Communities
Genetic Risk Lifestyle Risk
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AV Khera, V Fuster et.al. NEJM 2016;375:2349 >Gen<RF - 50% MACE
P Natarajan, V. Fuster, et. al. Circ. 2017;135:2091 Geneftics - Statins
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Thrombosis
romoting factors
Thrombosis
resisting factors

Vascular Thrombosis/ACS Asymptomatic Plaque Healing

Arbab-Zadeh, V Fuster. J Am Coll Cardiol 2015:65:846 — M/
S. Jaiswal. V Fuster et. al. N Enal ] Med 2017:377:111 — Loss TET2
JJ Fuster et al Science 2017; 355: 842 — Circ Res 2018; 122: 523




CANAKINUMAB
M1 (TET2) Like

Glucose

: T helper 17 e
QMacrophages Q Neutrophil M,- Monocyte @ lymphocyte . Bone Marrow

Cholesterol Neutrophil 2 Hematopoietic > Hematopoietic
@ 3 Endothel :
crystals ﬁ NET e pals o Stem Cell @ Progenitor Cell

TR Cimato. Eur Heart J. 2017; 38: 433
P Libby, V Fuster, P Ridker et. al. 2019 (In Press)




ACS - CAD & Arterial PET / FDG
Bone Marrow and Spleen Imaglrg
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PM Robson, V Fuster, ZA Fayad et al. J. Am. Coll. Card. 2017;10:1103
JM Tarkin, JHR Rudd et. al. J. Am. Coll/ Card. 2017,69:1774

ML Senders, ZA Fayad, C Perez-Medina et. al. JACC 2018;71:321

S. Jaiswal, V Fuster et. al. N Engl J Med 2017;377:111 - Loss of TETZ2
JJ Fuster et al. 2018:122:523 - Science 2017; 355: 842 Circ Res - /m Murine




INFLAMMATORY PET
MARKER RADIOTRACER
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ML Yap and K Peter. Circ Res. 2019;124:827



The Future of Promoting Health
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