-

1€© Annee de Medecine

Cas de liaison —
S \ ‘.‘
Ath L 3 |
therosclerose | .
{ \ PN
Y A — ~ \
’ ) - "‘- 2 - ; H Ir\\§ 2
2t ‘.‘ (\.. = d . B “
S BN > Y .
Prof. Frangois Mach, MB, A&y %\ . ’
Service de Cardiologie' " | = & A )
Département de Médecine™, “& | N\ /( ~§ = N | .,
Hoépital Universitaire de Geneve - ( j i ™A
Francois.Mach@hcuge.ch N QRIS A5 !

www.cardiology-geneva.ch

-r—:’

> .’1-'."
- }

n-u l\!') It-.‘—\—
mw -




Prévention Cardiovasculaire
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Facteurs de risque cardio-vasculaires

Modifiables

Cholestérol

Hypertension

Obésité

Histoire familiale
Génétique

Non-modifiables

Mesurer vos facteurs de risque cardiovasculaires



4 types de prévention

Prévention primordiale: Eviter une maladie avant son apparition
e Conseils (alimentation, hygiene de vie, arrét tabac)

e \accins

e Chimio-prophylaxie

Prévention primaire: Dépister tot une maladie asymptomatique
e Deépistages (coloscopie, mammographie, mesure cholestérol, TA)

Prévention secondaire: Eviter les complications d’une maladie établie
e Conseils

e Dépistage des complications

e Traitement

Prévention tertiaire: Eviter les complications d’actes médicaux



Prévention cardiovasculaire

Patients known for cv disease (acute
SECONDARY AND TERTIARY PREVENTION - MI, stroke...) or atherosclerotic
lesions documented by vascular
Imaging
L Patients without CV event (acute Ml,
Dyslipidemia _
PRIMARY PREVENTION Hypertension stroke,) and no atherosclerotic
Diabet :
e abolle SVirirome lesions documented by vascular

iImaging

Health Behayi

PRIMORDIAL Fetal and Infant Health ~ Body Weight |

PREVENTION Smoking Environmental Pollution
Physical Activity Diet

JACC 2017;70:2171



Prévention Cardiovasculaire

Les recommandations de prévention
cardiovasculaire : mise a jour 2017

Americaines

Européennes

ESC = European Society of
Cardiology

Hypertension

Cholestérol

Diabéte

Prévention
cardiovasculaire
Aspirine en
prévention primaire

2014

JCN-8 = loint National Committee on
Prevention, Detection, Evaluation and
Treatment of High Blood Pressure

2013
AHA = American Heart Association
ACC = American College of Cardiclogy

2017
Standards of medical care
ADA= American Diabetes Association

2016

USPTF = US services preventive task force

2013
ESH = European Society of Hypertension

2016
EAS = European Atherosclerosis Society

2013
EASD = European Association for the Study of
Diabetes

2016
CVD prevention in clinical practice



Prévention Cardiovasculaire

ESC/EAS GUIDELINES
@ E S c European Heart Journal (2019) 00, 1-78 A

European Society doi:10.1093/eurheartj/ehz455 g R
of Cardiology . 3

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

The Task Force for the management of dyslipidaemias of the
European Society of Cardiology (ESC) and European
Atherosclerosis Society (EAS)

Authors/Task Force Members: Frangois Mach* (Chairperson) (Switzerland),
Colin Baigent* (Chairperson) (United Kingdom), Alberico L. Catapano'*
(Chairperson) (Italy), Konstantinos C. Koskinas (Switzerland), Manuela Casula’
(Italy), Lina Badimon (Spain), M. John Chapman’ (France), Guy G. De Backer
(Belgium), Victoria Delgado (Netherlands), Brian A. Ference (United Kingdom),
lan M. Graham (Ireland), Alison Halliday (United Kingdom), Ulf Landmesser
(Germany), Borislava Mihaylova (United Kingdom), Terje R. Pedersen (Norway),
Gabriele Riccardi' (Italy), Dimitrios J. Richter (Greece), Marc S. Sabatine (United
States of America), Marja-Riitta Taskinen' (Finland), Lale Tokgozoglu' (Turkey),
Olov Wiklund' (Sweden)

¥ httpefidolorg/ 10,109 Veurheartyehal1 90

@ E SC : European MHeart joumal (2025) 00, 1-20

2025 Focused Update of the 2019 ESC/EAS
Guidelines for the management of
dyslipidaemias

Developed by the task force for the management of dyslipidaemias
of the European Society of Cardiology (ESC) and the European
Atherosclerosis Society (EAS)

Authors/Task Force Members: Frangois Mach © *', (ESC Chairperson)
(Switzerfand), Konstantinos C. Koskinas*!, (ESC Chairperson) (Switzerland),
Jeanine E. Roeters van Lennep © *!, (EAS Chairperson) (Netherlands),

Lale Tokgézoglu © , (Task Force Co-ordinator) (Tirkiye), Lina Badimon © (Spain),
Colin Baigent © (United Kingdom), Marianne Benn © (Denmark),

Christoph J. Binder © (Austria), Alberico L. Catapano © (italy),

Guy G. De Backer © (Belgium), Victoria Delgado © (Spain), Natalia Fabin © (Italy),
Brian Ference (United Kingdom), lan M. Graham © (Ireland),

Ulf Landmesser (Germany), Ulrich Laufs © (Germany), Borislava Mihaylova
(United Kingdom), Borge Gronne Nordestgaard © (Denmark),

Dimitrios ). Richter © (Greece), Marc S. Sabatine © (United States of America),
and ESC/EAS Scientific Document Group

ESC GUIDELINES



Prévention Cardiovasculaire

Le bénéfice du traitement dépend du risque cardiovasculaire

Intervention réduisant le risque cardiovasculaire de 25%
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Prévention Cardiovasculaire

Dépistage cardiovasculaire systématique

Dépistage tabac Dépistage de I'’hypertension

A tous les ages des 18 ans

Niveau de preuve A
Niveau de preuve A

0 '
(N "o ~ ~
A N ~—— N~—
~— ~—
Depistage du diabete Dépistage du LDL-cholestéerol
Dés 35-40 ou avant si facteurs de risque
Niveau de preuve A Niveau de preuve A
"o ' U U
S~ S

Y e
Nt N



Prévention Cardiovasculaire

ESC ESC GUIDELINES
. European Heart Journal (2021) 42, 32373337

European Society doi:10.1093/eurheartj/ehab484

of Cardiology

2021 ESC Guidelines on cardiovascular disease
prevention in clinical practice

Developed by the Task Force for cardiovascular disease prevention ®

- - - - - - - European Heart Journal (2016) 37, 2315-2381 OINT ESC GUIDELINES
in clinical practice with representatives of the European Society of s ey : '
Cardiology and 12 medical societies

2016 European Guidelines on cardiovascular

With the special contribution of the European Association of disease prevention in clinical practice

Preventive Cardi D'.Dgy (EAPC) The Sixth Joint Task Force of the European Society of Cardiology
and Other Societies on Cardiovascular Disease Prevention in

Authors/Task Force Members: Frank L.). Visseren* (Chairperson) (Netherlands), Eliic I Clcohudiced hyrepreiycsior theptices

+ and by invited experts)
Francois Mach* (Chairperson) (Switzerland), Yvo M. Smulders' (Task Force
Developed with the special contribution of the European Association

Cnnrdinatnr) (Nether‘lands), David CarballuT (TB.Sk Force Cnnrdinatnr) for Cardiovascular Prevention & Rehabilitation (EACPR)



New SCORE for CV risk classification

@ ESC European Heart Journal (2021) 00, 1-16 CLINICAL RESEARCH
European Society doi:10.1093/eurheartj/ehab309 Epidemiology and prevention
of Cardiology

SCORE?2 risk prediction algorithms:
new models to estimate 10-year risk
of cardiovascular disease in Europe

SCORE2 working group and ESC Cardiovascular risk collaboration

Eur HeartJ June 13, 2021

ESC European Heart Journal (2021) 00, 1-13 CLINICAL RESEARCH

European Society doi10.1093/eurheartjehab312 Epidemiclogy and prevention
of Cardiclogy

SCORE2-OP risk prediction algorithms:
estimating incident cardiovascular event risk in
older persons in four geographical risk regions

SCORE2-OP working group and ESC Cardiovascular risk collaboration

Eur Heart J June 13, 2021
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How is SCORE2 / SCORE2-OP calculated?

t’Cr :

w1!![\)\
Q e} 2. Sex

= 3. Non-HDL-C (= total cholesterol- HDL-C)

"*’C

1. Age

4. Systolic blood pressure

5. Smoking status

6. Geographic region




SCORE2 and SCORE2-0OP risk chart for fatal and non-fatal (Ml, stroke)

AQ/M\/N

www.escardio.org/guidelines
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events in populations at low CVD risk
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2021 ESC Guidelines on cardiovascular disease prevention in clinical practice
(European Heart Journal 2021 - doi:10.1093/eurheartj/ehab484)

Eur Heart J September 2021




SCORE2 and SCORE2-0OP risk chart for fatal and non-fatal (Ml, stroke)
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2021 ESC Guidelines on cardiovascular disease prevention in clinical practice
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Eur Heart J September 2021




Cardiovascular risk assessmentin diabetes

Novel concept

For patients without ASCVD or severe target-organ damage,
a novel T2DM-specific risk score (SCORE2-Diabetes) is introduced.

SCORE2-Diabetes

e Estimates 10-year risk of CVD events in individuals with type-2 diabetes

e Discriminates risk in individuals with type-2 diabetes using conventional
CVD risk factors and those specifically related to diabetes

e Calibrated to predict CVD risk in:
low, , high and very high risk regions of Europe

e Aligned with SCORE?2 risk predictions for individuals without diabetes
e Separate risk scores for men and women with type-2 diabetes

Eur Heart ] 2023;44:4043



SCORE2-Diabetes: example of risk estimation

Example: 60 year old non-smoking individual with diabetes, SBP = 140 mm Hg, total cholesterol = 5.5 mmol/L and HDL = 1.3 mmol/L

‘.'_V"‘Moderate risk region\' High risk region Very-high risk region

|

{ } 3 ¢ } ¢ }
! ! ' ! ' ! ! !
10-year risk:
4.7 %

Eur Heart ] 2023;44:4043



SCORE2-Diabetes: example of risk estimation

Moderate risk region

Newly diagnosed diabetes (i.e. at age 60), HbA1c
of 50 mmol/mol, eGFR of 90 ml/min/1.73m?

Diabetes diagnosed age 50, HbA1c of 70
mmol/mol, eGFR of 60 ml/min/1.73m?

Eur Heart ] 2023;44:4043



SCORE2-Diabetes: example of risk estimation

Newly diagnosed diabetes (i.e. at age 60), HbA1c 7 6%
of 50 mmol/mol, eGFR of 90 ml/min/1.73m? R

Diabetes diagnosed age 50, HbA1c of 70 12.7%
mmol/mol, eGFR of 60 ml/min/1.73m? e

Eur Heart ] 2023;44:4043



Cardiovascular risk categories in patients with type 2 diabetes

atient wi or severe

) 1

& ®
( SCORE2-Diabetes )

=>20% 10% to <20% 5% to <10% <5%

b ' ! !
Very high risk High risk Low risk

Eur Heart ] 2023;44:4043



Prévention Cardiovasculaire

Score de risque de ’AGLA (www.gsla.ch)

Période de risque: 10 ans

Score de risque du GSLA

Esbmation du risque cardio-vasculara global

Score de risque du GSLA
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Risque de faire un événement il

H
. » Age (ans) » Prossion artérielle | ® 25933 5 K] Risque absolu d"éve-
coronarien mortel ou non- O A Y AP .t coronarien
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*0-~44 0| maid-48 14 10 ans, compte tenu
mortel & =491 , du nombre total de
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Hypertension artérielle

Bénéfices en prévention primaire
et secondaire

Studies  Baselinesystolic  Intervention Control RR (95% Cl}) per 10 m
blood pressure reduction in systolic
blood pressure
Events  Participants Events Participants
Major cardiovascular events
Cardiovasoular disease 18 140 5382 41801 5003 41234 —+ 077 (071-0-81)
Mo cardiovascular disease B 150 366 11076 09 10465 —+ 074 |;'f'l-lf'1?-'l'§'-:'33_l
Total + 076 (0-72-0-81)
Test tor interaction: p=0-63
; i | 1
a5 1 3
RR per 10 mm Hg reduction in systolic blood pressure
L -
Fawours interaction Favours control

Pour une diminution de 10 mmHg, le risque cardiovasculaire
est abaissé de 20-25 %

Lancet 2016;387:957



Tabagisme

Bénéfices de I'arrét du tabac

Hazard Ratio
B Risk of death not [ Excess risk of death (99% Cl)

caused by smoking from smoking

e = 290
. ; 216’000 adultes aux
Quit smoking
at <25 yr 1.0 (0.8-1.2) US agés de > 25 ans

I T |
0 1 2 3

Enquéte de
population lié a
registre de mortalité

Hazard Ratio

Suivi de 7 ans en
moyenne

N EnglJ Med 2013;368:341



Tabagisme

Hazard Ratio
B Risk of death not [] Excess risk of death (99% CI)
caused by smoking from smoking
C'ﬂﬂtinued —
Smoking - = 2.9 (2.7-3.1)
i : 216’000 adultes aux
Quit Smoking Py 17(15-20) e ang
at 55-64 yr US agés de > 25 ans
Quit smoking
245 54y I 1 15(13-17)  Epquéte de
uit smokin population lié a
? at 35—44 ﬁ_ﬂ— LZ2(10-14)  registre de mortalité
Qui ;;"_“ﬂ';fr- 10(08-11)  Suivide 7 ans en
o y moyenne
e
at <25 yr 1.0 (0.8-1.2)
0 1 2 3

Hazard Ratio

N EnglJ Med 2013;368:341



Tabagisme

Efficacité du conseil médical

Taux arrét > 6 mois (%)
18 OR 1,83 (1,68-1,98)
16

14 OR 1.86 (1.60-2.15)
12
10
OR 1.66 (1.42-1.94) I

conseil < 20° conseil 20" conseil + traitement

= o 0

[l

=

pharmacologique
W Contrile Wintervention

49 essais cliniques, 19°000 participants, population mixte

Cochrane 2002, 2005 and 2017




CVD-free lifetime gain

www.escardio.org/guidelines

@ <0Syars 1520 years
05-09 years =20 years
1.0 - 1.4 years
# Men
Non-smoking Smoking

Non-HDL cholesterol
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LIFE-CVD model
CVD-free lifetime gain from | mmol/L
LDL-C reduction (in years)
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in apparently healthy
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©ESC

2021 ESC Guidelines on cardiovascular disease prevention in clinical practice
(European Heart Journal 2021 - doi:10.1093/eurheartj/ehab484)



CVD-free lifetime gain

www.escardio.org/guidelines

2021 ESC Guidelines on cardiovascular disease prevention in clinical practice
(European Heart Journal 2021 — doi:10.1093/eurheartj/ehab484)

LIFE-CVD model @ <05 years 15-20 years
CVD-free lifetime gain from |10 mmHg 05-09 years 220 years @ ESC
Systolic Blood Pressure reduction (in years) 10 - 1.4 years
g B - Lifetime benefit from
Non-smoking Smoking Non-smoking Smoking
Non-HDL cholesterol lowering systolic
Systolic blood o ‘v": “bvb“ Q) 5 Qp mmollL s(;s‘-“ v.‘.‘sv.,‘?‘b & s@q‘ Q}:&, ; &
peaes et || LI T T B R e Pt Pl blood pressure by 10
160-179 03030404 0)0)0202 02020303 o) 00000
140-159 3030363 G)GIAIO) 62020202 0D 000D mmHg for apparently
120-139 02030303 ooGNOIG) T GNOV0202 0000000 healthy persons (1)
100-119 (nfa) (n/a) (nfa) (nfa) nfa) (nfa) (nfa) (n/a) n/a)in/a)(nfa)(nfa)  (nfa) nfa)infa)(nfa)
Tie0ci7e | dzosceds dadaddon 03 04 0505 00 00 0b 02
140-159 06060708 0F020203 &= 03030405 000H0H0D
120-139 0hosos0s OGlO20202 - 0330 GooMO)
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140-159 0809 1010 020303 04 04 05 06 06 OF 01 02 00
120-139 06070809 02000302 & 03040405 0001 0HOD
100-119 nla nla nla nfa (nfa nfa r:nlq :r)llla' - ~(na) nla nla nfa) n/a t\l{ nlanla '
160179 | 11121313 03 05 05 05 06070809 02020309
140-159 09 111212 02030405 05060708 02020303
120-139 0709 10 1.1 02020304 4 04 05 06 06 0) 02 02 02
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CVD-free lifetime gain

( %’
o LIFE-CVD model )
CVD-free lifetime gain from smoking cessation (in years) @ E S C
® <05 years 0509 years 1014 years 1.5+ 20 years =20 years
& Women % Men
Systolic blood pressure Non-HDL cholesterol - . -
(memHg) TSR W g i SN Y Lifetime ASCVD benefit from
,"0 Nﬁ "Q’ bQ .SQ’ hQ "’Q bﬁ k f
150 200 250 mgldL 150 200 250 - H
o e smoking cessation for
160-179 08 08 09 09 05 05 05 06 o g e o
140-159 08 08 o8 08 _ = 05 05 06 06 appa rent'y hea |thy
120-139 08 08 08 08 05 06 06 07
100119 08 08 08 08 05 07 07 o7 persons (1)
160-179 1.6 1.7 19 1.9 0.7 09 09 1.0
140-159 1.7 18 1.9 1.9 08 09 1.0 1.0
85-89 .
120-139 18 18 1.8 18 08 09 1.0 L1
100-119 1.7 1.7 1.8 18 08 1.0 1.0 L1
160-179 20 23 24 24 1.2 13 1.4 14
140-159 22 23 24 25 80.84 1.2 13 1.4 14
120-139 22 I A5 2% = 12 13 14 15
100-119 22 24 25 25 1.2 13 1.4 1.5
160-179 26 28 28 29 1.6 1.7 19 19
140-159 26 27 29 30 1.7 1.8 19 19
75.79
120-139 26 27 29 30 16 1.8 1.9 20
100-119 26 27 29 30 1.7 1.8 1.9 1.9
160-179 30 32 34 34 2.1 23 24 25
140-159 EN | 32 33 34 70.74 21 22 24 24
120-139 30 3l 33 34 20 22 23 24 -
100-119 30 31 32 33 21 22 23 23 g

2021 ESC Guidelines on cardiovascular disease prevention in clinical practice

www.escardio.org/guidelines (European Heart Journal 2021 — doi:10.1093/eurheartj/ehab484)



Pathophysiologie de ’athérosclérose
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Cholestérol & Athérosclérose

Cholestérol
Chole: bile Stereos: solide

Fait partie des substances fondamentales de organisme et c’est un
composant de tous les tissus.

Le cholestérol est important en tant que:

- Elément de la membrane cellulaire

- Substance de base pour:

- les acides biliaires (digestion de certains aliments)
- vitamine D (formation des os)

- hormones (oestrogenes et testostérone)




Principales causes d’infactus aigu du myocarde

60 .
49

T 40 -
§
(a'a
&

20 -
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; _ .
Abn Lipids Abdominal HTN Diabetes

Obesity

aProportion of Ml in the total population attributable to a specific risk factor

Lancet2004;364:937



Cholestérol etrisque CV

Total Cholesterol Distribution:
CHD vs Non-CHD Population

Framingham Heart Study—26-Year Follow-up

No CHD
35% of CHD

Occurs in People

with TC<200
mg/dL \

150 200 250 300
Total Cholesterol (mg/dL)




LDL-C (mg/dL)

Clear relationship between LDL-C and risk of CV

LDL-C Levels and Risk of CV Events

'
= 175 *
150-<175 —_— :
125-<150 S — |
100-<125 —— |
75-<100 S — ;
50-<75 . :
<50  m— :

D.!.'EE EL|5 D.;ﬁ 1|

Adjusted Hazard Ratie 95% CI

events

Major CV and Coronary Event Rates vs Various LDL-C Levels

Event Rate (%)

50 4

40

30

20

10 1

4.4%

<50

. Major coronary events

Major cardiovascular events
W v 34.4%

50-70  70-100 100-130 130-180 140-190 =190
LDL-C (mg/dL)

JAm Coll Cardiol 2014;64:485
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Time-exposure to LDL-c

JACC CV HEALTH PROMOTION SERIES

JACC FOCUS SEMINAR

Reprint of: Impact of Lipids on
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JACC Health Promotion Series
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Transport du cholestérol

Liver Synthesized cholesterol

800 mg/d
(300 mg/d) ( VLSE%)

Dietary Biliary \

chol

Chylomicron
Intesti remnants

~>Chylom|crons.

Sterol permease

(1100 mg/d) Extrahepatic
tissues




Cholestérol & Athérosclérose

Le cholestérol est une substance adipeuse, insoluble dans le
sang.

Le cholestérol a besoin de se lier a une substance qui assure son transport
sanguin vers les cellules qui vont le transformer.

Le cholestérol est entouré par une « enveloppe » de protéines
hydrosolubles: apoprotéines.

cholestérol + apoprotéines = lipoprotéines hydrosolubles



Structure des lipoprotéines

ESTEROF CHOLESTEROL

TRIGLYCERIDE

CHOLESTEROL o PHOSPHOLIPID
APOPROTEIN B




Structure des lipoprotéines
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Classification des lipides et des lipoprotéines

Simple Lipids

Complex Lipids (esterified FAs)

Y

Y

Y Y Y

Cholesterol

Fatty acids (FAs)

Cholesterol esters (CE) Glycerol esters (CE) | | Other esters

* key structural component  * saturated, mono-unsaturated,

* precursor of ..
* bile acids
* steroid hormones
. pohrl-
* 25% of plasma
cholesterol free

poly-unsaturated
* cisand trans forms
* important energy source
* essentual FAs — prostaglandin
synthesis
* palmitic acid (saturated)
* oleic acid (omega-9)
* Quinonoleic acid (omega-6)
* eicisopentenoic acid (omega-3)

* cholesterol + fatty acid (x!)

* non-polar

* 75% of plasma cholesterol is CE
* cholesterol linoleate (43%)
* cholesterol oleate (24%)

\
Triglycerides (TG) Phospholipids (PL)

* glycerol + fatty acid (x3) * glycerol + FA + phosphate
* non-polar * polar head, non-polar tail

* adipose tissue * cell membranes

* energy store

Lipoproteins

* Spherical complex

+ Shell (polar): phospholipid + apoprotein + free cholesterol
* Core (non-polar):TG = CE

* Differin
* size * density * lipid and protein composition * electrophoretic mobility




Caractéristiques des lipoprotéines

VLDL: Very Low Density Lipoprotein IDL: Intermediate Density Lipoprotein
LDL: Low Density Lipoprotein HDL: High Density Lipoprotein

chylomicrons IDL LDL HDL
Subtypes ,2,3 2,3
Diameter (nm) 500 43 27 27,266, 26 9.5,6.5

Composition (% total mass)
protein 2% 10% 8% 25% 55%

TG 85% 50% 26% 10% 4%

C % 1% | 2% 8% 1%

CE 3% 1% 3% | 5%

PL ¥ 20% 22% 20% 4%
Apoprotein content C-lll, -1, C-l, B-100, C-lll, E, B-100, B-100 A-L AL D,
B-48, E, A-| A-ll C-ll, C-LA-L Al B-48,E C-lll, C-L,E




Structure des lipoprotéines
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2 patients with moderated CV risk in primary prevention
Same LDL-C level

—— DL ——=—= 99 mg/dL
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Apolipoprotéines

 Principales protéines des lipoprotéines

e Fonctions:
- activation d’enzymes du métabolisme des lipides
- facilitation le transport des lipides
- lecithin cholesterol acyltransferase (LCAT)
- lipoprotein lipase (LPL)
- hepatic triglyceride lipase (HTGL)
- attachement a la surface cellulaire (récepteurs)



Digestion et métabolisme du cholestérol

/ | Intestinal cell
| /

D:etary cholesterol and small

intestine triglycerides

Liver SNt

receptor




Digestion et métabolisme du cholestérol

.EII&IE:. Wik,

Arterial Wall
Macrophage

Chylomicron

Am JCardiol 2003;92:10



Density (g/mL)

Caractéristiques des lipoprotéines
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Métabolisme du cholestérol

Pouvoir athérogenes du LDL cholestérol

Poorly recognized
by LDL receptor
Inadequately eliminated
via the normal pathway

Absorbed preferentially by

» e Ty, &Smaﬂ dense LDL  the macrophage, eventually
- becoming a foam cell

More sensitive to
oxidation: oxidized LDL
is toxic to endothelium

L
- ud

Fre_g radicals




Cholestérol & Athérosclérose
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HDL Cholestérol

Reverse cholesterol transport

e Yo [ - .

Cla-1/SR- Hepatic

Bl receptor’ cataboli
-

Liver

Hepatic
synthesis

"' ABCA-I
transporter

Peripheral cell



Métabolisme du HDL-cholestérol

Reverse cholesterol transport

Q Circulation

Endothelial cell
\ =
Cholesterol
phospholipids

apoA-|

Nascent HDL

Interstitial fluid

Cholesterol

Cholesterol

Nature Rev 2005;4:193



HDL Cholestérol

Role anti-athérosclérose

t1mg/dL(0.026 mmol/L)
HDL cholesterol




Métabolisme du cholestérol

Endogenous Pathway (LDL) Reverse Transport Pathway (HDL)

Apo B9, C, E

Fatty acids
cleaved off

pL

Delivers cholesterol to
tissues that need it or
to other lipoproteins

Fatty acids Apo A, C, E
cleaved off
Ruptake via @
remnant .
receptor
Reuptake Synthesis :
via LDL by liver !
receptor @

FAMILIAL
CHOLESTEROLE

S Picks up
cholesterol

in tissues

Synthesis of

cholesterol Synthesis
A residual fraction of zn et
LDLs bind low affinity ¥
scaveneger receptors on ’
Reuptake

macrophages and are

phagocytized. via remnant

recepto;(
FAMILIAL DYSBETA-
LIPOPROTEINEMIA

Apo A, C E

These turn to foam cells
and deposit in
atherosclerotic
plaques.

Exogenous Pathway (chylomicrons)

Dietary triglycerides, phospholipids and cholesterol
absorbed into enterocytes of the small bowel




LDL Cholestérol

e Fortement associé a ’athérogenese et aux événements (infarctus,
attaques cérébrales)

e Elévation de 10% augmente de 20% le risque d’événements liés a
L’athérosclérose (infarctus)

e Modifié par d’autres facteurs de risques
- HDL cholestérol bas
- tabac
- hypertension

- diabete



Triglycérides

Augmente le risque d’athérosclérose

Relation avec ’athérosclérose est complexe

-Souvent lié a un cholestérol total assez bas et une augmentation des formes
athérogéniques du LDL cholestérol

Souvent associé a d’autres dyslipidémies

Elévation (>10 mmol/L) augmente le risque de pancréatite



HDL Cholestérol

HDL cholestérol haut a un effet protecteur et diminue le risque
d’athérosclérose

Plus le HDL cholestérol est bas, plus le risque d’athérosclérose est élevé

-HDL cholestérol (<1.0/mmol/L) augmente le risque

HDL cholestérol bas souvent avec triglycérides élevés

HDL cholestérol est diminué par le tabac, la surcharge pondéral et Uinactivité
physique



LDL-C - Risque cardiovasculaire

Bénéfices a 5 ans de baisser le LDL-

Reduction
du risque

absolu relatif

5% 30%

2% 30%

Estimated Proportion With Coronary Heart
Disease Death or Myocardial Infarction Over 5y
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High and very high-risk patients are failing to achieve LDL-C

goals

N

o

o
J

(0]
(@]

(@]
o

oy
o

ASCVD
patients

N
o

N=2,585,931

Proportion (%) of patients not at LDL-C goal

(@)

PINNACLE

registry
us

Circulation. 2019;140 (S1):A12904; BMJ Open. 2017;7:e013255; JACC. 2016,67:1278-85; Atherosclerosis. 2019;285:135-146; EurJ Prev Cardiol. 2_0_L6;23:2007—201

ASCVD
patients

N=91,479

THIN study

UK

88.8

FH CHD
patients patients

High CV risk
patients

SAFEHEART EUROASPIRE EUROASPIRE
study \ \Y)
Spain (secondary care) (primary care)

27 countries 14 countries

90.0

Statiin- FH
treated patients
patients

Statin-
treated
patients

N=165,411 N=57,885

UK CPRD DYSIS

30 countries

Diabetes Israel
regional study

LLT-
treated
patients

N=1,244

Central &
Eastern

Europe study
7 countries

91.5

High and ACS
very-high patients
CVrisk
patients

N=42,767

SPUM-ACS
Switzerland

Cegedim study
Germany

e

N/

o
Atherosclerosis. 2016;255:200-09; Eur JPrev Cardiol. 2017;24:867-875; Adv Ther. 2019;36:608-20; Atherosclerosis. 2018;268:99-107;J Am Heart Assoc. 2017;6:e006537. i



CV Risk Factors & lifestyle

Low-risk lifestyle practices Myocardial infarction

Population preventable proportions

79%

Physically active

Physically active

CENTRAL ILLUSTRATION 5 Combined Low-Risk Behaviors and the Population Preventable Proportions of MI

The combination of the 5 low-risk dietary and lifestyle factors, the proposed intermediate biological factors, and the population preventable
proportions of myocardial infarction.

JACC 2014;64:93:12997



Conclusions/Messages Athérosclérose 19-11-2025

La prévention joue un role fondamentale, pas assez utilisée, dans la diminution
des maladies CV.

Les scores de risque permettent de mieux définir les individus et patients qui
doivent etre traités le plus agressivement.

[ ) [ ) y o ’ () [ ) (|5 Agelans) : % 5
Les interventions médicamenteuses se basent sur Uestimation du rj =% == 0.
d . l. . en
cardiovasculaire. S
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Conclusions/Messages Athérosclérose 19-11-2025

Le cholestérol n’est pas un poison, mais une substance vitale pour toutes les
cellules de l'organisme.

Cholesterol




Conclusions/Messages Athérosclérose 19-11-2025

Plusieurs voies métabliques du cholestérol:

BN
- Exoge ne Endogenous Pathway (LDL) Reverse Transport Pathway (HDL)
Fiauy chdﬁs Delivers cholesterol to
N £AVEeY tissues that need it or
- E n d oge n e to other lipoproteins
Fatty acids \ ' E
cleaved off | |
- Reverse transport
remnant
" receptor
Reuptake Synthesis ™
via LDL by liver
/ receptor
FAMILIAL PVQER- X i :
CHOLESTEROLEMIA ”\ - = cholesterol
in tissues 4
Synthesis of /
cholesterol 5
A residual fraction of %\ Sznt:ve:s /
LDLs bind low affinity e/ C A\

scaveneger receptors on
macrophages and are
phagocytized.

Reuptake
via remnant
receptog/
FAMILIAL DYSBETA-
LIPOPROTEINEMIA

These turn to foam cells
and deposit in
atherosclerotic
plaques.

{’“\ Exogenous Pathway (chylomicrons)

Dietary triglycerides, phospholipids and cholesterol
absorbed into enterocytes of the small bowel




Conclusions/Messages Athérosclérose 19-11-2025

Le cholestérol est transporté dans la sang sous forme de

lipoprotéines
0.95 -
= 1.006
5
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D
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. o o]
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Conclusions/Messages Athérosclérose 19-11-2025

HDL cholestérol =le bon

LDL cholestérol = le mauvais

Relative risk
of CHD

s
~ 100 160 220

LDL cholesterol, mg/dL
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