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Cardiovascular Diseases

Coronary Artery Disease

Leading cause of mortality
Happened globally
Increase new cases

Leading cause of loss of productivity

TRUE PANDEMIC

WHO (2009):
“CHD is now the leading cause of death worldwide; it is on the rise
and has become a true pandemic that

rupture

Blood
clot



Major cardiovascular risk factors for atherosclerosis
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Structure of cholesterol particules
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Et si le cholesterol CHOLESTEROL
n'était pas dangereux? AND STATINS

SHAM SCIENCE AND BAD MEDICINE

Heart Disease

e cholestérol alongtemps été considéré c n parle souvent de «bon» cholestérol pour
Le cholestérol alongt 1 e d omme (e} 1 de «b: holestérol
nocif. Aujourd’hui, ces craintes se dissipent, car le premier et de «mauzaiS» pour le second.
cette substance lipoidique assume des fonctions Le docteus Imoberdorfine partagepas ceree
2 > j classification. Il est en effet davis que les
essentielles dans| organisme. deux formes de cholestérol accomplissent

une mission importante. D'aprés lui, les
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Clear relationship between LDL-C and risk of CV events

@ E S C ) European Heart Journal - Case Reports GRAND ROUND
European Society doi:10.1093/ehjcrfytz233 Coronary heart disease

of Cardiology

A case report of an acute coronary syndrome
in a 10-year-old boy with homozygous familial

hypercholesterolaemia

Thibault Leclercq ® Toe Sylvie Falcon-Eicher', Michel Farnier'?,

Emmanuel Le Bret ® 3, Raphaélle Maudinas", Stéphanie Litzler'-Renaults,
Christiane Mousson®, Luc Lorgis1, and Yves Cottin'

Three years prior ~ Appearance of xanthomas (Figure 1)
to presentation  LDL cholesterol (LDL-C): 802 mg/dL
(20.73 mmol/L)
Lipoprotein A: 124 mg/dL (4.43 pmol/L)
Genetic diagnosis
One year prior Patient put on rosuvastatin 10 mg and ezetimibe
presentation 10 mg, LDL-C 650 mg/dL (16.8 mmol/L)
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Clear relationship between LDL-C and risk of CV events

Cardiac CT-Scan Coronary angiography

Eur Heart J Case Rep 2020;4:1



LDL-Cholesterol

LDL-C is the main driver for atherosclerosis: 4 compelling lines of evidence

Observational
Epudemlological

([ Mendelian
PP randomization
%' and genetic

»% | analyses

c | :> LDL-C primary target
: Lower LDL-C goals

i I Randomlzed

"Qg  clinical trials

Eur Heart J 2022;43:3198



LDL-Cholesterol and Atherosclerosis

Table | Criteria for causality: low-density lipoprotein (LDL) and atherosclerotic cardiovascular disease (ASCVD)

Criterion (modified Evidence Summary of the evidence (references)

from references) grade

1. Plausibility 1 LDL and other apolipoprotein (apo) B-containing lipoproteins (very low-density lipopg their remnants,
intermediate-density lipoprotein and lipoprotein(a)) are directly implicated g and progression
of ASCVD; experimentally induced elevations in plasma LDL and o proteins lead to
atherosclerosis in all mammalian species studied.”” "

2. Strength 1 Monogenic and polygenic-mediated lifelong elevations in e risk 132027314043

3. Biological gradient 1 Monogenic lipid disorders, prospective coho Ption studies, and randomized inter-

ssociation between the absolute magni-

tude of exposure to LDL

4. Temporal sequence 1 Pton studies demonstrate that exposure to elevated LDL

precedes
5. Specificity ¥ randomized intervention trials both provide unconfounded randomized
lated with ASCVD independent of other risk factors?31-3340:43
6. Consistency volving more than 2 million participants with over 20 million person-years of follow-up and

Ptween the absolute magnitude of exposure to LDL and risk of ASCVD'372227-36.38-40.42-47

7. Coherence Monogenic lipid disorders, prospective cohort studies, Mendelian randomization studies, and randomized inter-
vention trials all show a dose-dependent, log-linear association between the absolute magnitude of exposure
t0 LDL and risk of ASCVD15-182122.28.30-32.3536.43.44,47

8. Reduction in risk with 1 More than 30 randomized trials involving over 200 000 participants and 30 000 ASCVD events evaluating thera-
intervention pies specifically designed to lower LDL (including statins, ezetimibe, and PCSK9 inhibitors) consistently dem-

onstrate that reducing LDL cholesterol (LDL-C) reduces the risk of ASCVD events proportional to the

absolute reduction in LDL-C3?3%383%:4245-47

Eur Heart J 2017,38:2459




Time-Exposure to LDL-C

10,000 =
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Time-Exposure to low LDL-C

Proportional Reduction in Risk of CHD
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Mendelian randomization studies

median follow-up: S2 years
(N=194.427)
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median ?'f.':'.v:rl‘.'-u;; 12 years

randomized controlled trials
median follow-up: S years
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Eur Heart J 2017;38:2459




History of LD

L-C lowering trials
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Intensity of pharmacological LDL-C lowering

Intensity of lipid lowering treatment

Treatment Average LDL-C reduction
Moderate intensity statin = 30%

High intensity statin = 50%

High intensity statin plus = 65%

ezetimibe

PCSK9 inhibitor = 60%

PCSK9 inhibrtor plus high intensity statin = /5%

PCSK9 inhibitor plus high intensity statin =~ 85%

plus ezetimibe

Eur Heart J 2020;41:111



@ ESC/EAS GUIDELINES
ESC Ecropean Heart journal (2019) 00, 1-78 e
Cor ogean SO0 410,909V eurhearsyehedSS @"

of Cardiology 4

2019 ESC/EAS Guidelines for the management
of dyslipidaemias: lipid modification to reduce

e e Treatment goals for LDL-C across categoriesof ~ EAS @ @) ESC

The Task Force for the management of dyslipidaemias of the ~ European Society
E Soci f Cardiology (ESC) and E - .
Atherseciorods Sockety EASY | T werupsen total cardiovascular disease risk of Cardioloay

Authors/Task Force Members: Frangois Mach* (Chairperson) (Switzerland),
Colin Baigent® (Chairperson) (United Kingdom), Alberico L. Catapano'*

(Chairperson) (Italy), K inos C. Koskinas (Switzerland), Manuela Casula’ Treatmentgoal
(Italy), Lina Badimon (Spain), M. John Chapman’ (France), Guy G. De Backer fOf LDL-C SCORE 21% and <5%
(Belgium), Victoria Delgado (Netherlands), Brian A. Ference (United Kingdom), 3.0 md/l. ‘\. o <35 “T20M <50 with DM
lan M. Graham (Ireland), Alison Halliday (United Kingdom), Ulf Landmesser Low oungpatients (TltM Y 5 years)
(Germany), Borislava Mihaylova (United Kingdom), Terje R. Pedersen (Norway), (116 "E/dl-) duration <10vyears without other risk factors
Gabriele Riccardi' (Italy), Dimitrios J. Richter (Greece), Marc S. Sabatine (United pe %3 e
States of America), Marja-Riitta Taskinen' (Finland), Lale Tokgozoglu® (Turkey), ‘ 5 *SCORE 25% and <10%
Olov Wilklund' (Sweden) *Markedly elevated single risk factors, in particular TC>8 mmol/L(310
. mg/dL) or LDL-C >4.9 mmol/L (190 mg/dL) or BP 2180/110mmiHg
NG *FH without other major risk factors
N *Moderate CKD (eGFR 30-59 ml/min)
*DMw/otarget organ damage, with DM
1.8 mmol/L R { chuvstion =10 veers or other ackitionl sk factor ;
& 250% (70 mg/dL) *ASCVD (diinical/imaging)
pecuetn FH mzﬂlsgt'b with ancther nisk factor
*FH v ory majorn
from baseline EERENtaeY *Severe OXD (eGFR <30ml/min)
(55 mg/dL) & *DIM & target organ damage: 23 major risk factors; or
welipidaami *+{ early onset of TIDMof long duration (>20years)
L ) r '~\~\ 3
isk \‘ 3
low Moderate High  very-High CVRisk
Py g 2019 ESC/EAS Guidefines for the management of dyslipidaemias: lipid modification to reduce
@ ESC _— EAS sﬂ www.escardio.org/guidelines cardiovascular risk (European Heart Journal 2019 -doi: 10,1093 /eurheartj/ehz455)
opean Society
af Cardiclogy

Eur Heart J 2020;41:111



LDL-C : should we go lower after ACS ?

Low-density lipoprotein cholesterol reduction

and statin intensity in myocardial infarction 40’607 patients after acute myocardial infarction
patients and major adverse outcomes: a

Swedish nationwide cohort study

Jessica Schubere © 1%, Berti Lindah 3 %, Hlan Helhs ', Henr Repund 0, Adjusted hazard ratio and incidence rates for major adverse cardiovascular
Margrét Leosdottir © 34 Ali Yari ©® °, Peter Ueda © 6, Stefan James © re
i e ek events by change in LDL-C 6-10 weeks after myocardial infarction
LDL-C reduction 0.36 117 1.85 LDL-C reduction
|{(mmolL) ) ‘ H (mmol/L)
! i ™HR for MACE
14 - ; 95% CI 30- —<0.36
i ! -0.36-1.17
- 1.17-185
- 1.85

Adjusted hazard ratio
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Proportion cumulative incidence (%)

|Percentiles 25" 50" 78" 9
No. at risk
- 10 262 5718 2671 688
— 10 152 5684 2777 750
-1 ¢ ) 1 ) ? 3 — 10131 5384 2475 &1
LDL-C reduction from index event (mmol/L) — 10062 4794 1900 456

IHR for 1.85 vs 0.36 mmol/L LDL-C reduction: 0.77 (95% CI 0.70 - 0.84)[

Eur Heart J 2021;42:243



LDL-C : should we go lower after ACS ?

& MACE All-cause mortality Myocardial infarction
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—10262 5718 2671 689 = < (.36 mmol/L reduction
- 10152 5684 2777 759 = 0.36 - 1.17 mmol/L reduction
— 10131 5384 2475 611 === 1.17 mmol/l - 1.85 mmol/L reduction
— 10062 4794 1900 466 = >1.85 mmol/L reduction

Figure | Kaplan-Meier curves of the cumulative incidence rates by quartile low-density lipoprotein cholesterol (LDL-C) change from index event
to the cardiac rehabilitation visit. Outcomes are assessed after the cardiac rehabilitation visit. Numbers at risk shown for MACE. MACE, major ad-
verse cardiovascular event is the composite outcome of cardiovascular mortality, myocardialinfarction, and ischaemic stroke.

Eur Heart J 2021;42:243



Atherosclerosis plaque regression with lipid lowering therapies
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@ ESC  opeen Heart Joural 2022 43, 3195-3208 STATE OF THE ART REVIEW

European Society hiips://doi.org/10.1093/eurheartjlehab841 Dyslipidaemias
of Cardiology

The dawn of a new era of targeted lipid-
lowering therapies

Lale Tokgbzoglu' and Peter Libby @ **
Evolution of Lipid Lowering Therapies:

Statins*==» Oral combination =2 MoAb == ASO ==»siRNA == \/accination =9 Gene editing

b
Ezetimibe* >'\\/

Icosapent ethyl* Alirocumab* Volanesorsen Inclisiran

Bempedoic acid Evolocumab* Vupanorsen Olpasiran

Fibrate Evinocumab Pelacarsen

Daily Monthly Weekly Bianually Annual? = For |jf=%

Bimonthly Monthly

Y

@ LDL-C @ Non-HDL (including remnants) o
Main target Secondary target New target

&

*Therapies shown to decrease CV events



The modern concept of lipid-lowering strategies to reduce
cardiovascular diseases

ESC/EAS GUIDELINES

@ E SC European Heart Journal (2019) 00, 1-78
European Societ
of Cardiology

1 doto 109 mbesrehetsS é’?
I: Start as early as pOSSIbIe 2019 ESC/EAS Guidelines for the management

Screening for familial hypercholesterolemia of dyslipidaemias: lipid modification to reduce
cardiovascular risk

II: Treat (much more) aggressively
From desirable target to “LDL eliminationin the blood”

Ill: New LDL-C targets for very-high risk
50% reduction from baseline AND < 1.4 mmol/L (55 mg/dL)

IV: Use more lipid-lowering combination therapies
Statins +/- Ezetimibe +/- Bempedoic Acid +/- PCSK9 inhibitors (mAbs) S

V: The lower, the better and the lower for life-long
LDL-C lowering with great efficacy, safety and full adherence will reduce the risk of CV events



m Hopitaux Cardiologie Préventive
Service de cardiologie / HUG

Genéve

e Consultation Lipides: cas difficiles en prévention primaire et secondaire (consultation
conjointe avec le Service d’endocrinologie, Pr Francois Jornayvaz).

* Infirmierecoordinatrice: Mme Elise Guillermet (cardiopreventive@hcuge.ch,079-55 35 508).

 Meédecins: Prof Georg Ehret (responsable - 079-55 33 658), Dre Elena Tessitore, Dr Baris Gencer,
Prof Francois Mach.



Residual Risk '”\ ’”‘ ’"”“‘ '“\ '“‘

Patients with or at high risk for ASCVD

Despite contemporary evidence-based therapies®,
residual risk of ASCVD events persists

Biological Residual Residual Residual Residual Residual Residual
Issue Cholesterol Risk  Inflammatory Risk Thrombotic Risk  Triglyceride Risk Lp(a) Risk Diabetes Risk

Critical No simple HbA1lc
Biomarker LDL-C =100 mg/dL hsCRP =2mg/L Glonisther TG =2150mg/dL  Lp(a) =50mg/dL Fasting glucose
. Targeted Targeted Targeted Targeted Targeted g
r‘%tee;r\:telglﬁ on LDL/Apo B Inflammation Antithrombotic Triglyceride Lp(a) S(?ng_zl 'Rhg::itft':
Reduction Reduction Reduction Reduction Reduction 9
Randomized IMPROVE-IT CANTOS PEGASUS AR EMPA-REG
Trial FOURIER coLcoT COMPASS AR Planned CANVAS
Evidence SPIRE LoDoCo2 THEMIS DECLARE
ODYSSEY OASIS-9 CREDENCE
LEADER
SUSTAIN-6
REWIND

Eur Heart J 2021;42:113



Prevention should starts as
early as possible...
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"C'est une triste chose de songer que la nature parle
et que le genre humain n’ecoute pas.”

Victor Hugo




Novel lipid lowering drugs: PCSK9 and beyond
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Cardiovascular risk factors

Modifiables

Cholesterol

Diabetes Q
Tabacco mmmp

Sedentarity ’

Obesity Hypertension

Familial history

Genetic

Non-modifiables



Atherosclerosis
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