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LDL-cholesterol is a causal factor for atherosclerotic cardiovascular disease



Increased LDL-C Levels are a Proven and Direct Cause of CV 

Events

A high concentration of lipoproteins, in particular LDL-C, is implicated in the 
etiology of atherosclerosis and increased incidence of CV events

 Prospective studies, randomized trials,

and Mendelian randomization studies

have all shown that raised LDL-C is a

cause of ASCVD1–3 

 The cumulative arterial burden of LDL-C

drives the development and progression

of ASCVD2

 Patients who achieve very low LDL-C

levels have a lower risk of major CV

events than those who achieve

moderately low levels4
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ASCVD, atherosclerotic cardiovascular disease; CHD, coronary heart disease; CVD, cardiovascular disease

1. ESC/EAS Guidelines for the management of dyslipidaemias. Eur Heart J. 2020; 41(1): 111-188;
2. Borén J et al. Eur Heart J. 2020; 0: 1-28; 3. Ference BA et al. Eur Heart J. 2017; 38(32): 2459–2472;

4. Boekholdt et al. JACC 2014;64: 485–494. Adapted from Boekholdt et al. JACC 2014;64: 485–494



Elevated LDL-C is a major modifiable risk factor for ASCVD

 PAR, population attributable risks.

 Adapted from Yusuf S et al. Lancet. 2004; 364:937-52. 

Nine modifiable risk factors account for ≥ 90% of first-MI risk 
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II vasc event ≤ 2 

years

The identikit of the patient at ver y high car diovascular  r isk on 
whom it is crucial to act before they develop an acute event

GLOBAL DIABETES CUSTOMER 
ENGAGEMENT TEAM - FIRESIDE 

CHAT WITH CYRIL

Pat ients at  very high r isk of having their  first  acute cardiovascular  event  

CABG PCICor onar y Plaque

Detection

PAD Diabetes M ellitus w ith 

Complications

Fleg JL, Forman DE, Berra K, et al. Secondary prevention of atherosclerotic cardiovascular disease in older adults: a scientific statement from the American Heart Association. Circulation 2013;128(22):2422-46.
Mach F et al. Eur Heart J. 2020; 41(1): 111-88
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E.H. Weissler et al. Atherosclerosis 315 (2020) 10–17

Atherosclerosis is a systemic disease



Atherothrombosis is an Unpredictable and Life-Threatening 

Consequence of Chronic, Progressive Atherosclerosis

1. Steg P et al. JAMA 2007;297:1197–1206; 2. Peeters A et al. Eur Heart J 2002;23:458–466

 Life expectancy in patients 
aged 60 years  
atherosclerosis2
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 1-year outcomes in patients 
with atherosclerotic disease1
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Elaborato da Gencer Elaborato da Navarese

Livelli di PCK9 e SCA

Int J Cardiol. 2017;227:644-649. Atherosclerosis. 2018;275:368-375.



MMP= matrix metalloproteinase;

NF-κβ= nuclear factor-κβ.

Ann Intern Med. 2016;164:600-607.

PCSK9 Antibody PCSK9 Inhibition
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NF-κβ pathway 

activation
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NF-κβ pathway 

activation

PCSK9 upregulation

ACSStatin Therapy

VULNERABLE PLAQUE WITH INCREASED NECROTIC CORE IN ACS

L’upregulation di PCSK9 a seguito di SCA determina uno stimolo dannoso sull’omeostasi 

lipidica ed infiammatoria



➢ La riduzione del C-LDL diminuisce la morbilità e mortalità cardiovascolare con un beneficio clinico che è 

proporzionale alla riduzione dei livelli di C-LDL

N Engl J Med 2015;372:2387-2397

1 mmol/L (39 mg/dl) di riduzione del 

colesterolo LDL si associa alla 

riduzione del rischio cardiovascolare 

del 21%

The lower is better

✓ Riduzione del 22% degli eventi vascolari maggiori

✓ Riduzione del 23% degli eventi coronarici maggiori1,2





Efficacy of Evolocumab on Cardiovascular Outcomes in Patients With Recent Myocardial

Infarction

Analysis From FOURIER

Primary EP: CVD, MI, stroke, Hospitalizaton for 

unstable angina or coronary revascularization

JAMA Cardiol. 2020;5:952-957
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P = 0.004

RRR - 19 %
HR 0.81

(95% CI 0.70-0.93)

I pazienti con un MI recente, mostrano il maggior beneficio da una terapia 

ipolipemizzante aggressiva



Schwartz GG, et al. Am Heart J 2014;168:682-689.e1. 

The ODYSSEY OUTCOMES Trial: Topline Results 
Alirocumab in Patients After Acute Coronary 

Syndrome

18 924 pazienti  con recente sindrome coronarica acuta 

C-LDL 70 mg/dl o non HDL C 100 mg/dl o apo B 80 

mg/dl in trattamento con statine ad alte dosi



PRIMARY ENDPOINT

▪ LDL-C change from baseline at week 8

INCLUSION CRITERIA

▪ACS (NSTEMI/UA < 72H, STEMI < 24H) ▪ LDL-C levels

– ≥ 1.8 mmol/L (70 mg/dl) in patient previously on 
stable treatment with high-intensity statin OR

– ≥ 2.3 mmol/L (90 mg/dl) in patients previously on 
stable treatment with low- or moderate intensity 
statin OR

– ≥ 3.2 mmol/L (125 mg/dL) in statin naive patients or 
patients not on stable statin treatment

ACS (NSTEMI/UA, 

STEMI)

N = 308

Randomized 1:1
1 country, 7 sites

Evolocumab SC 420 mg QM + atorvastatin 40 mg QD (n = 155)

▪ Safety and tolerability

SECONDARY ENDPOINT

In-hospital

(72 hours) Placebo SC QM + atorvastatin 40 mg QD (n = 153)

8 weeks
Assessments conducted day 1, weeks 4 and 8

JACC 2019;74:2452-2462



JACC 2019;74:2452-2462

Lo studio EVOPACS ha mostrato una riduzione significativa dei livelli di C-LDL dopo 8 settimane

-40.7%

-55 mg/dl

31 mg/dl

77 mg/dl

31 mg/dl

La riduzione del C-LDL era evidente già a 4 settimane e 
mantenuto fino a 8 settimale

- 38%

- 77%

- 35%

- 77%

p<0.001p<0.001

La riduzione del C-LDL a 8 settimane rispetto alle baseline era 
del 77% nel gruppo Evolocumab e del 35% nel gruppo placebo



EVACS:  A Double-Blind, 1:1 Randomized, Placebo-controlled Trial
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End of Study 

Eligibility Criteria:

• Type 1 Non-STEMI 

• Troponin I ≥ 5 ng/mL

Study Endpoints:

Primary: Change in LDL-C 

at Day 30

Secondary: Change in 

other atherogenic 

lipoproteins
24 hours Hospital 

Discharge
30-day 

follow-

up

• 57 patients met eligibility criteria and were included in the study

• Patients were randomized (1:1 ratio) to receive a single dose of either evolocumab SC 420 mg or 

matching placebo within 24 hours of presentation

• All participants received high-intensity statins unless contraindicated and were treated per 

current ACS guidelines

Circulation. 2020;142;419-421. 



Evolocumab, added to statin therapy, significantly reduced LDL-C levels throughout hospitalization and the 30-day follow-
up in comparison with the placebo group (statin alone) (35.9±24mg/dL evolocumab vs. 64.5±27 mg/dL; P < 0.01).
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EVACS: LDL-C Levels Declined as Early as Day 1 After Administration Of Evolocumab and 

Were Significantly Reduced Compared to Placebo By Day 3



EuroIntervention 2022;18:e888-e896

(target of LDL ≤55 mg/dl in 92.1% alirocumab vs sharm

56.7%; 

p<0.001), +22% a target



A recent study identified non-culprit lipidic plaques to be associated with ~17-fold increase in subsequent ACS during a 

median 6-year follow-up period

Stone GW, et al. NEJM.2011;364:226-35

Kubo T et al. European Heart Journal - Cardiovascular Imaging, Volume 22, Issue 12, December 2021, Pages 1376–1384

ACS patients are at significant risk for future CV events, specifically in the first year, 
originating from culprit as well as non-culprit lesions

Cumulative Rate of Major Adverse Cardiovascular Events* 

originating from culprit and non-culprit lesions
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90% pts on statins therapy

LRP: lipid-rich plaque

TCFA: thin-cap fibroatheroma

PROSPECT STUDY



Effects Of Alirocumab On Coronary Atherosclerosis Assessed By Serial Multimodality

Intracoronary Imaging In Patients With Acute Myocardial Infarction: A Double-blind, 

Placebo-controlled, Randomized Trial (PACMAN-AMI)

JAMA 2022;e225218



Primary End Point 
Change in Percent Atheroma Volume (IVUS)

Powered Secondary End Point
Change in maxLCBI4mm (NIRS)

Change in Minimum FCT (OCT)

Change in LDL-C, mean (SD) 

maximal lipid-core burden index 
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Assessing the Impact of EVOLOCUMAB Inhibition on Coronary 

Plaque Phenotype with Optical Coherence Tomography

161 patients with (i) 

NSTEMI, (ii) 

angiographic CAD, (iii) 

LDL-C ≥60 mg/dL on 

high-intensity, ≥80 mg/dL 

on low/moderate-

intensity or ≥130 mg/dL 

on no statin at screening, 

(iv) subsequently treated 

with maximally tolerated 

statin and (v) target 

segment on OCT 

containing at least one 

image with a FCT <120 

µm and one image with 

lipid arc >90o



The Degree of FCT Increase Was Related to the 

Intensity of Lipid Lowering Observed

The primary and secondary endpoints were analyzed using ANCOVA.2

This trial was not designed to assess a correlation between changes in FCT and cardiovascular events.

ANCOVA, analysis of covariance; FCT, fibrous cap thickness; LDL-C, low-density lipoprotein cholesterol.

1. Nicholls SJ, et al. [published online ahead of print March 16, 2022]. JACC Cardiovasc Imaging. doi:10.1016/j.jcmg.2022.03.002. 
2. Nicholls SJ, et al. Cardiovasc Diagn Ther. 2021;11:120-129.

LDL-C was reduced by 80% in the evolocumab group, compared with 39% in patients on maximally tolerated statins 

alone. A correlation between achieved LDL-C and change in minimum FCT was shown.1

142,1 140,4

87,2

28,1

0

50

100

150

Placebo Evolocumab

LDL-C1

LD
L-

C
 (

m
g

/d
L)

P < 0.001 P < 0.001

Change in Min FCT vs Achieved LDL-C1

A
b

so
lu

te
 

c
h

a
n

g
e

 i
n

 m
in

 

F
C

T 
(µ

m
)

80

60

40

20

0
10 20 30 40 50 60 70 80 90 100 110

Achieved LDL-C (mg/dL)

Change in Min FCT vs Change in LDL-C1

70

50

40

30

20

60

A
b

so
lu

te
 

c
h

a
n

g
e

 i
n

 m
in

 

F
C

T 
(µ

m
)

–200 –180 –160 –140 –120 –100 –80 –60 –40 –20 0
Change in LDL-C (mg/dL)

Placebo (n = 81)

Baseline Follow-up

Evolocumab (n = 80)

Baseline Follow-up



De Luca L, Arca M, Temporelli PL, Meessen J, Riccio C, Bonomo P, Colavita AR, Gabrielli D, Gulizia MM, Colivicchi F; START Investigators. Current lipid lowering treatment and attainment of LDL 
targets recommended by ESC/EAS guidelines in very high-risk patients with established atherosclerotic cardiovascular disease: Insights from the START registry. Int J Cardiol. 2020.

Lipid lowering therapies and the achievement of 
LDL-C targets in patients at very high cardiovascular 
risk: data from the START registry (2020)

#4751
VHR

patients

ONLY 3.2% of patients at very high 
cardiovascular risk had target LDL-C 
levels <55mg/dL and LDL-C reduction 
>50%



Results from an ACS Europath survey of 2650 SCA patients in 6 
European countries: management in SCA patients remains sub-
optimal (82% do not reach target at 1st follow-up)

Achievement of targets at follow-up visits 

2018 & 2022*

2022 2018
x1.8

Fonte: Laufs et al, Vascular Pharmacology 148 (2023) 107141
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Fonte: Krychtiuk KA et al. Eur Heart J Acute Cardiovasc Care. 2022; 11(12): 939-49.

The 'strike early and strike 

strong' approach considers 

the use of

of PCSK9i in the acute 
phase post ACS event, 

especially if other very high 

CV risk factors are present 

such as patients with 

recurrent events, multivessel 

coronary artery disease, 

polyvascular disease, 

familial 

hypercholesterolaemia

In case of statin 

intolerance: 

MTD statin re-

administration

+ ezetimibe + 

PCSK9i

Consensus Statement 2023 ESC-ACVC-EAPC: 
Strike early, Strike Strong
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Le maggiori società scientifiche Italiane suggeriscono l’utilizzo da subito della triplice 
associazione nei pazienti a rischio estremo con LDL-C molto lontano dal target

L’aggiunta tempestiva di una terapia mirata alla riduzione della PCSK9 risulta quindi preferibile:

• nei pazienti a rischio CVS molto alto ed estremo (eventi cv multipli o secondo evento entro 2 anni) che non raggiungono i goal 
terapeutici con statina/ezetimibe o che sono molto lontani dal target, per cui anche con HIS+EZE non potrebbero raggiungere il target

• nei pazienti che sono intolleranti alle statine

G Ital Cardiol 2023;24

MOLT
O

ALTO

Duplice

. STATINA +

. EZETIMIBE

RIDUZIONE >50%
o

C-LDL <1.4 mmol/l

STOP

SI

NO

ESTREM
O

Triplice

. STATINA +

. EZETIMIBE +

. INIBITORI PCSK9*

. STATINA +

. EZETIMIBE +

. ACIDO BEMPEDOICO

oppure
. post SCA + storia di:
. altri eventi vascolari

. arteriopatie periferiche
. vasculopatie polidistrettuali

. coronaropatie multivasali
. ipercolesterolemia familiare 

VALUTAZION
E RISCHIO CV

*Mab vs PCSK9 (alirocumab
o evolocumab) o 

PCSK9 siRNA (inclisiran)



Combination lipid-lowering therapy as first line 

strategy in very high-risk patients

European Heart Journal (2022) 43, 
830–833







Take Home Message

Razionale
• La riduzione precoce del LDL-C (con statine) si è dimostrata efficace nella riduzione 

della mortalità e morbilità

• Ancora troppo pochi i pazienti con ACS  a target

• Una terapia anche con statine ad alta intensità/efficacia o in associazione con 

Ezetimibe non potrà mai consentire a pazienti a rischio molto alto il raggiungimento dei 

target terapeutici

Fattibilità
• Sufficienti dati che indicano una correlazione tra riduzione rapida e mantenimento 

constante di bassi livelli di LDL-c e riduzione degli eventi CV attraverso una precoce 

stabilizzazione delle placca e delle lesioni non culprit

• L’abbassamento della soglia della prescrivibilità a valori di LDL-c ≥ 70 mg/dl in 

prevenzione secondaria ed in pazienti ad alto rischio CV con IMA < 12 mesi (con una 

singola determinazione dell’LDL-c) consente di ampliare e già in fase acuta la 

popolazione dei pazienti

Sicurezza
• Assenza di effetti collaterali, neurocognitivi e immunitari in relazione a valori di LDL-c 

permanentemente bassi



GRAZIE PER L’ATTENZIONE
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