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L2 Les Lipides au Coeur de I'Athérome
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rolémie & Mortalité CV

A Arithmetic scale: curvilinear association B Logarithmic scale: linear association
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Figure 2: Different shape of association of blood concentrations of total cholesterol with rates of coronary
heart disease mortality when plotted on (A) an arithmetic scale and (B) a logarithmic scale Colins, R et Al, The Lancet 2016



AL LEIM Heart Study - 26 ans de suivi

Patients sans maladie
coronarienne

35% des événements
coronariens se
déroulent dans une
population avec un
CT<2,0g/l

Patients coronariens

1,5 2,0 3,0

CHOLESTEROL TOTAL (g/I)

Castelli W. Atherosclerosis 1996; 124: S1 -S9
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3 Faut-il baisser le LDL cholestérol
et si oui, jusqu’ou le baisser ?



Prévention secondaire + 1994

hypercholestérolémie

Prévention secondaire +
hypercholestérolémie modérée

Prévention secondaire +
normocholestérolémie

Prévention primaire
+ hypercholestérolémie

Prévention primaire +
normocholestérolémie

Prévention primaire +
Cholestérolémie basse







e [Iadle]sKeles événements CV avec les statines,

quelque so

le profil des patients !

Presenting characteristics Totalnumber  Annual event rate RR (C1) per 1 mmol/L  p valuve for
of MVEs in control arm reduction in heterogeneity
(% peryear) LDL cholesterol or trend

T
Pre-treatment LDL cholesterol (mmol/L) : p=0-22
25 5256 43 —a— 078 (0-69-0-89)
2251030 4182 40 —=— 077 (070-085)
230to<35 4604 41 —-— 076 (0.70-0-82)
235 10563 39 ] 080 (077-0-84)
Age (years) i p=014
<65 13623 36 » 078 (075-0-82)
»65t0 575 9211 46 - 079 (074-0-83)
>75 2123 55 - 0-87 (076-0-99)
Sex p=002
Male 19922 44 [ | 078 (0.75-0-81)
Female 5035 30 —— 0-84(078-0-91)
History of vascular disease : p=018
CHD 19097 56 B 079 (076-082)
Nor CHD vascular 1529 37 — - 0-83(073-0-94)
None 433 18 —— 075 (0-69-0-82)
Diabetes ! p=078

i
Type 1diabetes 337 60 T 077 (0-58-1-01)
Type 2 diabetes 5621 51 - 0-80 (074-0-86)
No diabetes 18862 40 - 078 (076-0-82)
Treated hypertension i p=on
Yes 13939 45 » 0-80 (077-0-84)
No 10471 35 .— 077 (073-0-81)

i
Smoking status : p=0-88
Current smokers 5225 47 . 079 (073-0-85)
Non-smokers 19728 39 . 079 (076-0-82)
5-year MVE risk : p=004
<% 4n 06 : 062 (0-47-081)
2510 <10% 1453 16 — 0-69 (0-60-0-79)

i
=10t0<20% 7810 35 —— 079 (0.74-0-85)
22010 <30% 9028 58 - 0-81(0-77-0-86)
230% 6245 98 - 079 (074-0-84)
Allpatients 24557 40 d 079(077-081)
—- ooxa <D 95%Cl . - ,

05 075 1 125
«— —
LDL cholesterol LDL cholesterol
lowering better lowering worse

Une diminution de
1 mmol LDL-C

(0,4 g/L)

-21 % év. CV

Colins, R et Al, The Lancet 2016



2NECKJIEE mortalité de diverses causes induits
SEIdTL-W:Ts'Uction de 0.40 g/l (1 mmol/l) de LDL-C

Total Annual death RR (CI) per

number rate in control 1 mmol/L reduction

of deaths arm (% per year) in LDL cholesterol
Coronary 4192 0-6 - 0-80 (0-74-0-87)
Other cardiac 4076 0-6 - 0-92 (0-85-0-99)
Stroke 1054 01 ——-— 0-98 (0-83-1-15)
Other vascular 855 01 —— 0-95 (0-80-1-14)
Any vascular 10177 15 ‘ 0-88 (0-84-0-91) .. .

Une diminution de
Cancer 3683 05 —— 0-99 (0-91-1-09)
Respiratory 538 01 — 0-86 (0-70-1-06) 1 mmol LDL-C
Trauma 275 00 - 0.97 (0.70-1:34)
Othernon-vascular 1748 02 — 0.94 (0-82-1.07) (O 4 g / L)
Any non-vascular 6244 0.9 ‘ 0-96 (0-92-1.01)
Unknown 1036 01 m 0-87 (0-74-1-04)
Any death 17457 25 03 0-91 (0-88-0-93) -9 % DC ttes causes
- 99%a <[>95%0 05  ovs 1 125 15
<+ —>
LDL cholesterol LDL cholesterol
lowering better lowering worse

Figure 6: Effects of lowering LDL cholesterol with statin therapy on cause-specific mortality in meta-analyses
of randomised trials of statin therapy

Colins, R et Al, The Lancet 2016
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03y Effets secondaires des statines



e Veaux cas de diabete: une question puissance

Statin  Plcebo OR (95%() Weight(%) Cases/Totd, No. (%)
orcontrol ‘ |
Korvastatn ! Intenie Moderate
ASCOTLA mo% 1% - L4O8-146) 7O Icident Diahees Dose Dose OR %% C)
piss it MOETMQEON  OAWEY WY ATy I
Simvastatin Az 0 6511768 () IEATA 137 094201 —
Hest Um0 M5091%) B9 " AT0R 140
e o g o 5 e T YRR 12K 1
Subtotal (0%, pa0-445) (> 111(097-126)  2280% IDEAL 008 205737 6.4 20073724 8) 1150%-140 ——
— | SERHS 00 DS WA L0%12) iLe
JUpITERS g M 6 ’ 161065 1Y 4
CORONKE Bom o 8 ——':l—_ 1-11:0 B1%) 465k Pocled odds e TUgneA0RG 13001634 80 <&
G951 HF* oW —— 110(0-88-1:35) 950% D o ‘
Subtotal(Ps00%, pa0.607) & MB(L0LLR) 254k Heteogenely. *=(0%; P60 10 )
Pravastatin Odds Reti (9500 CU
WOSCOPS: wen % —ar O30sEL) Lotk Icident CVD
Lpip* 6097 16 138 — 091(071L17)  653% . i . |
PROSPER® 03 15 1 i 12(10:169) 694 PROVE T-Tiv 22, 2004 SIOTOT(184) 300/1688 21,0 080(02 0 ——
MEGH b8 1 16 - 708643 803% 0 ey AR i |
ALLHATLLT g7 1w - 15005041 1023% Az 2K ALY D3R89 ( 00 !
G5 PREVENZONE* o 96 105 — 0890671200 404% TNT 2008 B4TI3798 17.) 8308797219 3060080 —+
Sbtota(ad7 5%, 0 030) > 1303119 409t DB TIOR8 SrmETA A 080(07208) -+
loastatn SEARCHE 2010 HUGBRIY  we08 09T 08-106) +
FFCAPS TexCAPS: bt W T 098(0.70-138) 376% |
<= 098070438 376% Pooled odds ato S6A8(10S) S0 080709 <>
—— @ 100041 ) 100% Hetgeely P=T4% P= 14 0‘5 — t 2‘0
QTS 1,0‘ g.lo ;!o 3‘.0 Oatds Rai (9500 CU

Lancet 2010 Preiss et al. JAMA 2011



-ffets musculaires : effet nocebo ?

Blinded randomised phase Non-blinded non-randomised phase
(ASCOT-LLA)
Placebo Atorvastatin Atorvastatin Atorvastatin user
(n=5079) (n=5101) non-user (n=3490) (n=6409)
Muscle related
Patients (n) 283 298 124 161
AE rate (% per annum) 2-00% 2-03% 1.00% 1.26%
HR (95% Cl) 1 1.03 (0-88-1-21) 1 1-41(1-10-1.79)
p value - 0.72 - 0-006

Lancet 2017; 389: 247381
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¢y Evaluation du risque



WAsENRe e Risque / Prévention Primaire /Prévention
Secondajigs
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Adapted from Rosenson RS. Exp Opin Emerg Drugs 2004;9(2):269-279 LaRosa JC et al. N Engl J Med 2005;352:e-version



INAZEN de Risque / Prévention Primaire / Prévention
Nevetlaire
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e / Prise en Charge du Risque

Intervention X

JRR de 20 %

{RA de 5%
NTT : 20 patients / 10 ans

18
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Intervention X

20 patients traités font un IDM

75 patients traités n’auraient de
toute facon pas fait d’IDM

5 patients traités ont bénéficié
du traitement

19



gue Faible <5%

Intervention X

{RR de 20 %
IRA de 1%
NTT : 100 patients / 10 ans

20



gue Faible <5%

Intervention X
4 patients traités font un IDM

95 patients traités n’auraient de
toute facon pas fait d’IDM

1 patient traité a bénéficié
du traitement

21






| Women | Men |

| Nen-smoker | |  Smoker | Age | Mon-smoker | Smoker
180 Iq 1517 20 21 2%
160 3 3 4 4 10 12 4 16 19
140 2 2 273 3 4 4 65 4 4 11 13
12001 1 2 2 % 33 3 4 4 133 4
18003 33 44 ‘
1% 2 2 2 23 3 44 14
14011122 22334 60 233 r o
12011111 12223 7 2 32 SC‘¢'RE F<5OA'rISque<1A)
e guelque soit son
i} . .
iy 10%-14% statut TA, lipide,
1 11122 55 122 39 —4% apac, meme
— 1 11111 111 204 associées
E 1%
@ | 180 2 2 7 2.8 < 1%
E 160 11 11 2 H non fumeurs
140 11 50 11 1 3 < T <19
o] 1 . L Y [oyear rk of 50A: risque <1%
b fatal CVD in H fumeurs <50A,
g 00000 o KR 2 ﬁ:ﬂmﬂgﬂ% it HTA, dyslip: risque <
2 00000 000 i 20/
g,:_; RN 40 IR 1
| 0 0000 000 1
4 5 68 T 8 4 5 6 8
T
| Cholesterol mmol | (50300250300

mg/d
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CardioRisk

@ Estimation du risque cardiovasculaire global a 10 ans

Cardio -

Veuillez remplir tous les champs suivants pour calculer le risque cardiovasculaire global a 10 ans :

Date : 17.09.2017 Cholestérol g/l [T E Tabac : Oui @ Non
(1.0a5.0¢/lou 2.6 12.9 mmol/l)

Nom : HDL-cholestérol g/ < F Traitement anti HTA : Oui @ Non
(0.1a2¢/lou0.26a5.2mmol/l)

Sexe : © Homme Femme TA systolique (mmHg) : Diabétique : Oui @ Non
(80 @ 300 mmHg)

Age : Risque lié au pays (*) : fort @ faible



érer le Risque

Box 5 Factors modifying SCORE risks

Social deprivation—the origin of many of the causes of CVD.

Obesity and central obesity as measured by the body mass index and
waist circumference, respectively.

Physical inactivity.

Psychosocial stress including vital exhaustion.

Family history of premature CVD (men: <55 years; women: <60 years).

Autoimmune and other inflammatory disorders.

Major psychiatric disorders.

Treatment for human immunodeficiency virus (HIV) infection.

Atrial fibrillation.

Left ventricular hypertrophy.

Chronic kidney disease.

Obstructive sleep apnoea syndrome.

European Heart Journal (2016) 37, 2999-3058
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¢35 Niveau de Risque et cibles
therapeutiques



vaeaux de rlsque ESC/EAS GUIDE LIN ES HAUTE -\UT(")I"IT: DE SANTE
SCORE = 10% SCORE = 10%
DT1 ou 2 + 21 FdR ou atteinte DT1 ou 2 + =2 2 FdR ou atteinte

(Y] élevé organes cibles organes cibles
IRC sévere IRC sévere

Prévention 2aire Prévention 2aire

5% = SCORE <10 %

s L rys 5% < SCORE <10 %
levé = plupl)sr('gdl\jzgdcg?éo:thues DT 1 ou 2 + 1 facteur de risque

TA > 180 / 110 mm Hg IRC Modéree
CT > 3,10 g/l (HC familiale) TA>180/110 mm Hg

Faible

=0 (eJo TN CETMelleh| (2016) 37, 2999-3058



Niveau de risque

HAS

SCORE = 10%
DT1 ou 2 + =2 FdR ou atteinte

res élevé organes cibles LDLc < 0,7 g/L
IRC séveéere

Prévention 2aire

5% = SCORE <10 %

A DT 1 ou 2 + 1 facteur de risque <
Eleve B0 Maderts LDLc < 1,0 g/L

TA>180/110 mm Hg

Modéré LDLc < 1,3 g/L

Faible LDLc < 1,9 g/L



Women |

Non-smoker | |

Table 5 Intervention strategies as a function of total cardiovascular risk and low-density lipoprotein cholesterol leve

Total CV risk LDL-C levels

(SCORE) <70 mgldL 100 to <155 mg/dL
% 2.6 to <4.0 mmol/L

I55 to <190 mg/dL 2190 mg/dL

4.0 to <4.9 mmol/L

70 to <100 mg/dL
1.8 to <2.6 mmol/L

<|

Class*/Level®

[ Systolic blood pressure |

2
1
: >| to <5
8

Cholesterol |
ST 150200250300
mg

Box 5 Factors modifying SCORE risks

Class®/Level®

(W LY R G Lifestyle intervention  Lifestyle intervention  Lifestyle intervention

Social deprivation-the origin of many of the causes of CVD. =5 to <10, . ) i i i

Obesi : , L consider drug if and concomitant drug and concomitant drug and concomitant drug
ity and central obesity as measured by the body mass index and or h|gh.nsk : : X : i :

waist circumference, respectively. uncontrolled intervention intervention intervention

Physical inactivity.

Psychosocial stress including vital exhaustion. Class® /Level® lla/A lla/A lla/A /A

Family history of premature CVD (men: <55 years; women: <60 years).

Lifestyle intervention  Lifestyle intervention Lifestyle intervention Lifestyle intervention

Autoimmune and other inflammatory disorders. >10 or Lifestyle intervention

Major psychiatric disorders. - L . @ and concomitant drug and concomitant drug and concomitant drug and concomitant drug
very high-risk consider drug . . . . . - - h

Treatment for human immunodeficiency virus (HIV) infection. intervention intervention intervention intervention

Atrial fibrillation.

Left ventricular hypertrophy. Class* /Level® lla/A

Chronic kidney disease.

Obstructive sleep apnoea syndrome.




Intensité du Traitement par Statine

Traitement par statine a faible intensité Traitement par statine a intensité modérée Traitement par statine a forte intensité

Baisse du LDLc <30 % Baisse du LDLc <50 % Baisse du LDLc > 50 %
Huvastatine 20 - 40 mg Atorvastatine 10 - 20 mg Atorvastatine 40 - 80 mg
Pravastatine 10 - 20 mg Fluvastatine 80 mg Rosuvastatine 20 mg

Simvastatine 10 mg Pravastatine 40 mg

Simvastatine 20 - 40 mg
Rosuvastatine 5 - 10 mg



MR Wi+ [Ve est élevé et la réduction du LDL-C grande
JIR M lig’bre d’événements CV évités est important
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¢y Lorsque les statines ne suffisent pas



XN Mmibe : efficacité et sécurité

1NN @RELYORN Ui myocardial infarction and stroke Risk Ratios of risk of new cancer onset

Study %
ID RR (95% Cl) Weight
Study %
Myocardial Infarction
ENHANCE + 1.53 (0.26, 9.07) 0.16 D RR (85% C1) Weight
IMPROVE-IT * 0.87 (0.80, 0.95) 85.12
Kouvelos 2013 ae 0.36 (0.01, 8.75) 0.1
SEAS —— 0.64 (0.35, 1.18) 2.06 Kouvelos 2013 g 0.36 (0.01, 8.75) 0.12
SHARP —-— 0.84 (0.67, 1.05) 12.54
Subtotal (I-squared = 0.0%, p = 0.785) 0 0.86 (0.80, 0.83) 100.00 UK-HARP-II > > 8.91 (0.49, 163.43) 0.04
SHARP - 0.99 (0.87, 1.12) 35.39

Stroke
ENHANCE 1.02 (0.06, 16.19) 0.18 SEAS - 148 (1.11,1.97) i
IMPROVE-IT = 0.86 (0.74, 1.00) 62.57
Kouvelos 2013 - 1.08 (0.07, 17.07) 0.17 IMPROVE-IT * 1.02 (0.93, 1.13) 58.79
SEAS —— 1.12 (0.69, 1.83) 5.30

8 =54.8%, p =0. J .97, 1. .
SHARP e 0.75 (0.60, 0.93) 31.68 Overall (I-squared = 54.8%, p = 0.065) 1.04 (0.97, 1.12) 100.00
UK-HARP-II »* 2.97 (0.12, 72.08) 0.09
Subtotal (I-squared = 0.0%, p = 0.686) 0 0.84 (0.74, 0.95) 100.00

T T
.00612 1 163
better Ezetimibe better Control
T
1 721
better Ezetimibe better Control

International Journal of Cardiology 201 (2015) 247-252



Etude FOURIER

A Primary Efficacy End Point
100-

16- 14.6
Hazard ratio, 0.85 (95% Cl, 0.79-0.92)
& PCSK9 05 149 p<0.001
LDL-C '
LOLH / . 80+ 12- 10.7 5
- 0 ] .
— ) r —a P < gé' 70— 10+ Placebo
l I I I c 8- 1 Evolocumab
& g _g 60 6.0 9.1
¥ 4 £ 50— & :
] 4 53
e G )— E 407 ..
),_' i E 30
—c [ LDLP § 0 T T T T T 1
ecyclin - 0 6 12 18 24 30 36
LDLR bound to _ L 2
PCSKQ is digested Endosome Endosome 10 ﬁ
in the lysosome v v

0-p——1—

Lysosome T T | u T .
v N 0 6 12 18 24 30 36
-’ LDL-C is incorporated into the cell Months
No. at Risk
Placebo 13,780 13,278 12,825 11,871 7610 3690 686
Evolocumab 13,784 13351 12939 12070 7771 3746 689

N Engl J Med 2017;376:1713-22.



Etude PREBIVI=D

Primary Prevention
Diet

Risque relatif
regime méditerranéen vs contrble

En faveur En faveur
du régime du contréle

Bras huile d’olive ® 0,70 p = 0,009
Bras noix, noisettes, amandes ® 0,70 p = 0,02
Bras huile d’olive ® 0,81 p=011
Mortalité toutes causes ® 0,95 p=0,68
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ey Pour Conclure
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