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Quel délai pour normaliser le cholestérol ?

« Normaliser » le cholestéerol athérogene




Influx of apo-B-lipoproteins into the artery wall

L 1o, %nam S | ApoB-lipoproteins up to only

bt Y . ~ 70 nm in diameter
o (remnants, IDL, LIGL, Lp(a))

can efficiently cross an intact

endothelium (the smaller

Foam cell with LP-derived
lipids, unable to emigrate

ones pass more readily than

the larger ones)

- Responses

Boren et al. Curr Opin Lipidol 2016; 27: 473-83



Non-HDL cholesterol

Atherogenlc Ilpopgetems

atherogenic

lipoproteins Non-HDL-C = total chélesterol-HDL-C




Quel délai pour normaliser le cholestérol ?

« Normaliser » le cholestéerol athérogene

» Aiteindre un objectif LDL-C pour les
patients a haut et tres haut risque

» Reduire I'exposition cumuilee au
LDL-cholestérol en prevention primaire



Quel délai pour normaliser le cholestérol ?

« Normaliser » le cholestéerol athérogene

»» Atteindre un objectif LDL-C pour les
patients a haut et tres haut risque



Achieved LDL 1n primary and secondary prevention trials
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1. Cannon et al. NEJM 2015; 372: 2387-97
2. Sabatine et al. NEJM 2017;376: 1713-22
3. Schwartz et al; NEJM 2018; 379: 2097-107



Objectifs LDL-C et non-HDL-C

Catégorie de risque‘g,«o*"’@ Objectif LDL-C Objectif Non-HDL (o

Trés haut Risque ‘ <0.55 g/l (1.4 mmol/L) <0.85¢/ (< 22’ mmoI/L)
et 1 250% of

Haut Risque <0.70 g/l (< 1.8 mmol/L) < 1.Q@°E/I (< 2.6 mmol/L)

et 4 250% bfg'
<1.00g/l(< 26 mmoll) " <1.30 g/l (< 3.4 mmol/L)
Bas Risque <1.16 9/ (<3.0 mm@ffL)

* Objectif LDL-C + 0.30 g/l (0.8 mmol/L)

Mach F et al. Eur Heart J 2020; 41: 111-188



Quel délai pour normaliser le cholestérol ?

« Normaliser » le cholestéerol athérogene

»» Reduire I'exposition cumuiee au
LDL-cholestérol en prévention primaire
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The CARDIA study : Incident CVD event rates

2 periods:
* Measures of risk

exposure and
Event rate at age 55 yea1@ accumulation (18-40 y)

8.6%, Upper ngaﬁlle (area >2,875 mg/dl x years; n =1,238) . CVD events:
5.5%, Third qﬁartlle (area 2,480-2,874 mg/dl x years; n =1,237) follow-up (40-66 y)
— 4.4%, Seg@nd quartile (area 2,115-2,479 mg/dl x years; n = 1,239)
— 2.6%5&<3\wer quartile (area <2,115 mg/dl x years; n = 1,238) )
Qq{e?b 22 y of exposure
& « mean » LDL-C
rﬁ@'ﬁ - 131 mg/dL

”Qp < 0.0001 by log-rank test

22 y of exposure
« mean » LDL-C
96 mg/dL
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Domanski et al. J Am Coll Cardiol 2020; 76: 1507-16



Adjusted HRs for CHD by levels of cumulative LDL-C
and time-weighted average (TWA) LDL-C

18,288 patients (4 prospective cohorts in US), median follow-up :16 y

TWA LDL-C

4.0+ 4.0+

ard ratio

Hag;

Hazard ratio

D T T T T T T
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Cumulative LDL-C exposure, mg/dL x years
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TWA LDL-C, mg/dL

Zhang et al. JAMA Cardiol 2021; Sept 22 online



Cumulative eftect of LDL on risk of atherosclerotic
cardicvascular disease

Ference et al. J Am Coll Cardiol 2018; 72: 1141-56



Quel délai pour normaliser le cholestérol ?

« Quel délai ? »

»» Prevention secondaire
= |e plus rapidement possible



Le traitement précoce par statine a la phase aigue du

Cumulative Incidence (%)
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SCA : Les essais randomiseés

a vs placebo,1 a 4 J du SCA, LDL obtenu: 72 mg/dl vs 134 mg/dl

Placebo 17.4%

Atorvastatin 14.8%

95% Cl = 0.701-0.999

Time to first occurrence of composite
endpoint of:

n Death (any cause)

n Non-fatal Ml

n Resuscitated cardiac arrest

n Worsening angina with new objective
evidence and urgent retriospitalisation

4=. I8 1l2
Time Since Randomiisation (Weeks)

Schwartz, JAMA 2001;255:1711-8.



Studies with statins in ACS patients

Censoring Time Hazard Ratio [95% CI)

30 Days
90 Days

H||:_'|| D .§8 Standard-Dase
Atorvas t.ugﬁ Batter Pravastaiin Betier

PROVE iT results :

The relative nsk of the :-:r|1| el rtF '-llt'rm- in the Ltrq

(.54 o comidence nterval 0.50-1.00: P = ba) 14 % risk reduciion with atorvastatin 80mg
MIRACL results : vs pravastatin 40mg at 6 months post ACS

16 % risk reduction with atorvastatin

(16 % r ion at 2 years
80mg vs placebo at 4 months post ACS (16 % reduction at 2y )



SCA: ne pas attendre pour débuter statine forte intensite

30-day MACE
all cause mortality and recurrent Ml

Log Odds Ratio

___SLOPE INTERCEPT
p value <0.0001 <0.0001

55 75
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Months of Follow-up J}é After PCI
Cannon, NEJM 2004 Navarese, Am J Cardiology 2014
La prescription de statines doit se faire a I’admission, a forte m}ensne et avant 'angioplastie
 PROVE-IT atorva 80 mg > prava 40 mg boc’
» Beénéfice clinique si statines avant (versus 24h apres) I’ argg?oplastle Méta analyse confirme que
I'intérét des statines est d’autant plus important qu elles sont introduites précocement par rapport a
I'angioplastie o




Efficacy of high-dose atorvastatin or rosuvastatin loading
in patients with ACS undergoing PCI:
a meta-analysis of 11 randomized clinical trials

6,291 patients naive to statin treatment that had ACS
and were scheduled to receive PCI

3,132 received high-dose
rosuvastatin or atorvastatin
vefore PCI

N

3,159 received placebo, no
treatment ¢ low-dose statin
Hefore PCI

75.4% received PCI

e

Statin loading before PCI in patients with ACS was associated with :
v+ 43% RR in MACE at 30 days
v 39% RR in Ml at 20 days
No effect on all-cause mortality

Borovac et al. Eur Clin Pharmacol 2021; online August 23



(.}
Recommendations for I|p|d-16wermg therapy EAS@ @ EES;C G
in very-high-risk patients with acute coronary syndromes (1) “““"”

Q
©

Recommendations & Class Level

In all ACS patients W|thou1;e%ny contra-indication or definite history of
intolerance, it is recon'gfahended to initiate or continue high dose statin as
early as possible, re«g’ardless of initial LDL-Cvalues.

Lipid levels shoyfg be re-evaluated 4—6 weeks after ACS to determine
whether a 5e‘duct|on of at least 50% from baseline and goal levels of LDL- Q@Q‘o
C<14 ngﬁol/L (<55 mg/dL) have been achieved. Safety issues need to be% &
assess?ed at this time and statin treatment doses adapted accordlnglgef

If the LDL-Cgoal is not achieved after 4—6 weeks with the maXIma"ily
tolerated statin dose, combination with ezetimibe is recommeﬁded
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2019 ESC/EAS Gu.(@é{msfor the management of dyslipidaemias lipid modification to reduce
car&ovascular risk (European Heart Journal 2018 -doi: 10.1093/eurheartj/ehz455)

www.escardio.org/guidelines
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Effect of Evolocumab on atherogenic lipoproteins during the

peri- and early postinfarction period (EVACS trial)
A Placebo-Controlled, Randomized Trial

e
<
—8<" Placebo
5,5@_ Evolocumab
&

272 patients with non-ST elevation MI,
on HI statins, randomly assigned to a
single dose of evolocumab 420 mg or

placebo within 24 hours of presentation

Leucker et al. Circulation 2020; 142: 419-21



Effect of evolocumab on plaque morphology using OCT* 1n
patients with ACS
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Between Baseling@gﬁag'lz-WeekFollow-Up I Statin monotherapy
l Statin + Evolocumab [JECSL! patients treated with

rosuva 5 mg or rosuva 5 mg

+ evolocumab 140 mg Q2W

« LDL-C at week 12
73 mg statin monotherapy

T 31 mg statin + evolocumab
thicknes Lipid arc Lipid length
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* OCT: optical coherence tomography

Yano et al. J Cardiol 2020; 75: 289—-295



Assessing the impact of PCSK9 inhibition on coronary plaque
phenotype with Optimal Coherence Tomography (OCT)
(The HUYGENS Study)

» 161 patients (on rnaximally tolerated statin) with NSTEMI
randomized tc placebo or evolocumab 420 mg SC monthly

» Primary endpoint : change in minimum FCT

» At 12 months, evolocumab
- resulted in greater increases in the minimum FCT
(+ 42.7 vs + 21.5%, p=0.015)
- demonstrated that only 12.5% of patients (vs 77.5% at baseline)
had any region with a minimum FCT < 65 ym, a feature
associated with a high risk of plague rupture

FCT: Fibrous Cap Thickness Nicholls, ESC 2021



En pratique, comment optimiiser la prescription en post-SCA ?

=) 1¢¢ étape : durant I'hespitalisation

Traitement antérieur

LDL-C a l'admission

LDL-C > 1.0 g/l
(2.6 mmol/l)

Statine de for;(e‘é{?htensité

Statine dgfforte intensité
*Ezétimibe

Adapté de Averna et al. Atherosclerosis 2021; 325: 99-109



En pratique, comment optinser la prescription en post-SCA ?

=) 1¢¢ étape : durant I'hespitalisation

Traitement antérieur LDL-C a l'admission

Statine de for;(e‘é{?htensité

e LDL-C > 1.0 g/l . _ —
< (2.6 mmol/l) Statlnid zéq[ir;[r?ill)rgensne
et LDL-C > 0.7 g/l
(1.8 mmol/l)

* ou statine a dose maximale tolérée Adapté de Averna et al. Atherosclerosis 2021; 325: 99-109



En pratique, comment optinser la prescription en post-SCA ?

=) 1¢¢ étape : durant I'hespitalisation

Traitement antérieur LDL-C a l'admission

; LDL-C > 1.0 g/l

<0 Statine dgforte intensite
: (2.6 mmol/l) wEzétimibe

Statine de for;(e‘é{?htensité

2

LDL-C > 0.7 g/l é@ﬁ intensité de Statine

(1.8 mmol/l) Y Statine de forte intensité*
vy + Ezétimibe

LDL-C > 0.7 g/l
(1.8 mmol/l) oul

Addition d’'un PCSKOi

* ou statine a dose maximale tolérée Adapté de Averna et al. Atherosclerosis 2021; 325: 99-109




Quel délai pour normaliser le cholestérol ?

« Quel délai ? »

»» Prévention primaire
- |e plus tot possible



Age-specific and sex-specific association of non-HDL-C and
cardiovascular disease

Women & Men

Events (n) HR (95% Cl) Events (n) HR (95% Cl)

mmol{L
3-7 mmol/L
mmol/L 3
mmolfL
57 mmol/L
<45years

mmol/L

5-59 years

mmolfL

=60years

mmal/L

Brunner et al. Lancet 2019; 394: 2173-83



10-year CVD risk (% ' '
year CVD risk (%) Schematic representation

of increasing 10-year
cardiovascular disease risk
thresholds across age groups

&
SV risk thresholds (%)
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\)@&o @ Very high CVD risk

60 70 80 90 High CVD risk

Low-to-moderate CVD risk

50-69 =70 ——

Age groups (years)

2021 ESC Guidelines. Eur Heart J 2021;0nline



SCORE2 & SCORE2-OP
10-year risk of (fatal and non-fatal) CV
D risl

Personnes en bonne sant¢ apparente

Risque a 10 ans d’évenement CV mortel ou
non dans un pays a bas risque (ex: France)
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2 288 Risque CV a partir de : SCOREZ2 et

= 311y  SCORE2-OP

®§§ <50ans | 50-69ans | =70 ans
00 Risque faible a <259% <59 <75%

P modéré

& Haut Risque 25-75% | 5-10% | 7.5-15%
= : Trés hautrisque | >75% | >10% | =15%

2021 ESC Guidelines . Eur Heart J 2021; online



[llustration de stratégies d’intervention en prévention primaire
(illustrant i’1ntérét de traiter tot)

@Q HF hétérozygotes Sujets avec
(LDL-C 42,0 g/l) LDL-C a4 1,25 g/l
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SCA
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Adapted from Ference et al. J Am Coll Cardiol 2018; 72: 1141-56.



Conclusions

Quel délai pour normaliser le cholestérol ?

» En prévention secondaire
* traitement rapide et intense
* LDL-C (et non-HDL-C) le plus bas possible

» En prévention primaire
 @évaluer I'exposition cumulée au cholestérol (mesure
précoce et réepétée au cours de la vie) avec intérét de
I'athérosclérose infra-clinique
* identifier les patients a haut et irés haut risque justifiant
d’un traitement meédicamenteux (SCORE 2)
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