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1) Subclinical Atherosclerosis - 2D/3D US & CT
PESA - N=4184 - Age 40-55 yrs
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N=4184 - Age 40-55 yrs

Female
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Subclinical Atherosclerosis
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Event Rates Later In Life

Exposure to LDL-C
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MJ Domanski , V Fuster et. al. J Am Coll Cardiol 2020;76:1507
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Course & Cumulative Exposure to Multiple Risk Factors

LDL-C

Triglycerides
Event rate at age 60 years:

Event rate at age 60 years:
m— 12.6%, Upper quartile (LDL—-C AUC =2754 mg/dL x years; n = 1220)

=== 8.4%, Third quartile (LDL-C AUC 2373-2753 mg/dL = years; n = 1219)
m— 5 7%, Second quartile (LDL—C AUC 2021-2372 mg/dL = years; n = 1219)
w4 3%, Lower quartile (LDL-C AUC =2021 mg/dL = years; n = 1219)

= 12.6%, Upper quartile (log(TG) AUC =99 mg/dL x years; n = 1220)
=== 10.2%, Third quartile (log(TG) AUC 93-98 mg/dL = years; n = 1219)
= 5 8%, Second quartile (log(TG) AUC 88—-92 mg/dL = years; n = 1219)
mem 3 3%, Lower quartile (log(TG) AUC =88 mg/dL = years; n = 1219)

LDL-C

p<0.0001 by log—rank test

TGC

p<0.0001 by log—rank test

Cardiovascular Disease Event (%)
Cardiovascular Disease Event (%)

Age (Years) Age (Years)
Mean Arterial Pressure
Event rate at age 60 years:
mem 15.6%, Upper quartile (MAP AUC =1906 mmHg x years; n = 1220)
w7 6%, Third quartile (MAP AUC 1810-1905 mmHg = years; n = 1219)
w4 8%, Second quartile (MAP AUC 1722-1809 mmHg = years; n = 1219)
w3 7%, Lower quartile (MAP AUC <1722 mmHg x years; n = 1219)

Pulse Pressure
Event rate at age 60 years:
mes 11.2%, Upper quartile (PP AUC =948 mmHg = years; n = 1220)
me=  6.9%, Third quartile (PP AUC 874-947 mmHg x years; n = 1219)
mem 8 3%, Second quartile (PP AUC 810—-873 mmHg x years; n = 1219)
w5 2% Lower quartile (PP AUC <810 mmHg x years; n = 1219)

MAP PP

p<0.0001 by log—rank test p=0.0002 by log—rank test

Cardiovascular Disease Event (%)

Cardiovascular Disease Event (%)

MJ Domanski, JP Reis, DM Lloyd-Jones, V Fuster, et. al. 2023 (In Press)




1). Primery Preventive Coronary Artery Disease Trial
(PRE-CAD)

« 20 - 39 years
« LDL-C >70 mg/dl

Baseline assessment atherosclerotic plaque burden (PESA score)

Standard of care Active treatment

LDL-C < 70 mg/dI
SBP <120
l HbA1c <5.7

5-year post-randomization FU assessment (PESA score)

|

Primary Endpoint:

Secondary Endpoints:



Randomization 1:1

Standard of

care

Follow-up every
year

Active treatment

Diet & lifestyle
recommendations

FU every 2 months until goals are achieved

LDL > 70 mg/
di?

SBP > 120

mmHg?

1 or 2-drug
therapy
(ACEi or ARB,
and/or
thiazide, and/
or CCB)

Yes

Follow-up every 6 months

HbA1c
>5.7%7?
|

Metformin

Yes

10
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CENTRAL ILLUSTRATION Alzhelmer's Disease-Assocdated Vascular Alterations Inside and Outside the Brain

Microvascular Pathology

Dysfunction

I No Assoclation
M Insufficlent Evidence
\\W Il Conflicting Evidence
Cerebral Hypoperfusion I Established Evidence

Non-modifiable risk age
factors

sex
genetic factors (ApoE)
Lifestyle factors education

smoking

Hypertensive Vascular
Dysfunction and Remodeling diet

homocystelne
physical activity
obesity, BMI
cognitive activity

- Physlological risk mid-life hypertension
.

late-life hypertension
hyperglycemia, dlabetes

ey T S

lipids, dyslipidemia
1 ] Inflammation
Dr. Alois Alzheimer
frallty
Concomitantclinical  stroke
vascular disease
coronary artery disease
atrial fibrillation
peripheral artertal disease

Cortes-Candell M et al JACC. 2020 chronic kidney disease

] ] Fuster V et al JACC 2021 low cardiac output
Auguste D. autopsy (1t patient with AD) depression

During the morning exitus letalis; cause of death: septicaemia due to decubitus; anatomical diagnosis: ladecola C et al. JACC. 2019

5 O O Y :cimer's cementia

moderate hydrocephalus (external internal); cerebral atrophy; arteriosclerosis of the small cerebral blood

vessels; ? ; pneumonia of both inferior lobes; nephritis.

© ”la Caixa” Foundation, Barcelona, 2022. Confidential document for internal use only. 12
This document may not be copied, distributed or accessed without due permission.



TANSNIP - H2H - 2020 - 2023
Vascular Cognitive Dysfunction

1. 2. 3.

LVD -RF Microvasc. Brain Alzheimer’s
& Disease Struct/Met.

Microvasc. Brain & Microvasc.
Disease & Cognitive &
Brain Metab/Str. Dysfunct. Thrombotic

e

Tristao-Pereira C, Fuster V, Cortes-Canteli M. Subm. Lancet 2023



Statistical

Mapping 1). Cerebral Blood Flow

ASL-MRI (H2H
Spanish Cohort)
=96 (59 women)

Age= 64-82 years ¢ ,rotid Plaque Volume (Ind
(mean=72.4) RF) vs CBF (p<0.05)
High carotid plaque volume
is associated with brain
hypoperfusion
Covariates: age+sex

t
1.74 1.80 1.86 1.92 1.98

These regions: 0.001 < p < 0.004
Precentral gyrus, Inferior Middle/Superior temporal
gyrus, Brainstem/Parahippocampal gyrus, Superior
parietal lobule, Orbital gyrus, Supramarginal gyrus/

Postcentral

Carotid Plaque Volume (Ind RF)
vs CBF (p<0.05)

High carotid plaque volume is
associated with brain
hypoperfusion
Covariates: age+sex+MOCA

1.80 1.86 1.92 1.98

These regions: 0.001 < p < 0.004
Precentral gyrus, Inferior Middle/Superior temporal gyrus,
Brainstem/Parahippocampal gyrus, Superior parietal
lobule, Orbital gyrus, Supramarginal gyrus/Postcentral



Stable Low Risk "= Stable High Risk

FDG-PET SUVR (%)

Adjusted cortical FDG-PET
SUVR annual % change
Adjusted cortical

Main effect: p=0.016
Interaction effect: p=0.001

d Baseline Follow-up
Annual Change of SCORE2 (%) Visit

Main effect Interaction effect
[

p . p

Tristao-Pereira C, Fuster V, Cortés-Canteli M. Subm. Nature Medicine 2023



3). Cerebral Hypoperfusion
Detected By Arterial Spin Labeling - MRI (Ind. Metab)

Cerebral Perfusion

C Carotid




2) Prospective Heart-Brain-Axis
2022 - 2030 (CNIC / MSH)

40-35y 50-65y 59-74 y

n= 4184 isi Visit 2 isi isi Visit 5

Middle-aged 2010 2013 2016 2020 2025 2029
Asymptomatic PESA-Brain Cohort

participants N = 1000 Participants. 5514.48 Yrs. 60% Men

ﬁz’
Atrophy Hypoperfusion Microbleeds WM changes WM damage Intracraneal AT Altered connectivity Brain Amyloid Cognition
K(T1 w-MRI) (ASL-MRI)  (SWI-MRI) (T2 & FLAIR-MRI) (DTI-MRI) (TOF-MRI) (DTI & rs-fMRI)  (Amyloid-PET) )
FINAL GOAL Causal Inference
. Blood-based AD biomarkers SNPs Arrays
Understanding the most ,3;0 @ _

possible causal path by
which atherosclerosis

contributes to

Alzheimer’s disease in p-tau231/181 sPDGFRB

linical st

\%‘ / ABa2/ T NfL
/j AB40 4

p-tau235 [  GFAP
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Increasing Communications among Brain Regions over Time

AYAAAS

JN Giedd. Scientific American 2015:312:32
G Santos-Beneit, V Fuster et al JJ Am.Coll.Card. 2022;79:283



EMOTIONAL
HOW YOUR BODY | HMEALARY LOOD PHYSICAL HABITS TO AVOID
ACTIVITY ADDICTIONS

& HEART WORK

CHILDREN —
Valentin Valentin
' Fuster

Fuster
Pequeria Ciencia

Monstruos
de I& Salud

supersanos
— AR — E

The Amer J of Med 2012;: 126, 27 - The Amer J of Med 2013 126:1122

J. Amer. Coll. Card. 2015; 66: 1525 - J. Amer. Coll. Card. 2018;72:3310

Am. Heart J. 2019; 210: 9 - Am. Heart J. 2019;215:27 — Nutrients 2019 11:2297 -

J. Am. Coll. Card. 2019; ; 73:211 J. Am. Coll. Card. 2020; 75: 42 — J. Am.Coll.Card. 2022




Fuster-BEWAT score change from screening
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Screening Baseline 12-month follow-up 52-month follow-up

-eo—Control (n=130) o—|nvervention (n=191)

Fernandez-Jiménez R, V. Fuster et al. 2022 (Subm)
Fernandez-Jiménez R, Alvira JM, Fuster V, et al. 2022 (Subm)
Garcia-Lunar I, Fuster V, et al. Eur. J. Card. 2022; July 23 -




2) Sustainability - SHE Program - N=50,000
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Lessons learned
Pre-school & Primary Study Sustainability
(CCAA Madrid)
16 y.0
24 schools/2.062 children 21 schools/469 children (who started at 3 y.o.) =

Data

A
12
c1 analysis
Madrid) et c3

1 6v.o ; 12vyo 16 y.0
| |
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Data
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secondarystudy (Cc R —
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Cc3|

12 y.o 16 y.0
L Y ]
24 High schools / 1.200 children
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1.Knowledge of How Body and Heart Work
, 2.Promote Physical Activity
- j \ 3.Acquisition of Healthy Food Habits
4 v. Encourage better mangement of emoftions




3) NEW YORK

MADRID

@ Sustainability
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Scientific & Economic Bases of Health
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Behaviors disease Clinical disease ‘B’
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