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PATIENT RL

Smoker; age 62 years

• Lawyer: 

‘I do not have time to 

exercise’

• No alcohol

• Hypertension →

amlodipine/valsartan/

hydrochlorothiazide

10 mg/160 mg/25 mg

• Admitted with acute 

chest pain
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LAD

Cx

9Cx, circumflex artery; LAD, left anterior descending



PATIENT RL
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Smoker; age 62 years

• Lawyer: 

‘I do not have time to 

exercise’

• No alcohol

• Hypertension →

amlodipine/valsartan/

hydrochlorothiazide

10 mg/160 mg/25 mg

• Admitted with acute chest 

pain

ASA, acetylsalicylic acid; LDL-C, low density lipoprotein cholesterol; Lp(a), lipoprotein little a; PCI, percutaneous coronary 

intervention

Lab tests normal… 
except: 

• LDL-C: 190 mg/dL

• Lp(a): 120 mg/dL

• Ejection fraction: 40%

• Primary PCI was done 

→

• ASA 100 mg

• Clopidogrel 75 mg

• Atorvastatin/ezetimibe 

80 mg/10 mg

• Bisoprolol 5 mg

• Ramipril 5 mg



Patients stabilized post ACS (≤ 10 days):
LDL-C 50-125 mg/dLa (or 50-100 mg/dLb if prior lipid-lowering therapy)

Standard Medical & 

Interventional Therapy 

Ezetimibe / Simvastatin 

10 / 40 mg

Simvastatin 

40 mg

Duration: Median follow-up of 6 years 

(5,314 primary endpoint events)

Primary Endpoint: CV death, MI, hospital admission for UA,

coronary revascularization (≥ 30 days after randomization), or stroke 

N=18,144

Uptitrated to 

Simva 80 mg 

if LDL-C > 79

(adapted per 

FDA label 2011)

*3.2mM  

**2.6mM

STUDY DESIGN

11

a 3.2 mmol/L; b 2.6 mmol/L

ACS, acute coronary syndromes; CV, cardiovascular; LDL-C, low density lipoprotein cholesterol; MI, myocardial infarction; UA, unstable angina

Blazing MA, AM Heart J. 2014;168:205-12; Califf RM, et al. N Engl J Med. 2009;361:712-7; Cannon CP, et al. Am Heart J. 2008;156:826-3 



LDL-C AND LIPID CHANGES

12

Avg, average; EZ, ezetimibe; HDL, high-density lipoprotein; hsCRP, high-sensitivity C-reactive protein; LDL-C, low density lipoprotein cholesterol; QE, baseline; 

R, randomisation; Simva, simvastatin; TC, total cholesterol; TG, triglycerides; Yr, year

Adapted from: Cannon CP, et al. N Engl J Med. 2015;372:2387-97
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Time since randomisation (months)

1 Yr Mean LDL-C TC TG HDL hsCRP

Simva 69.9 145.1 137.1 48.1 3.8

EZ/Simva 53.2 125.8 120.4 48.7 3.3

∆ in mg/dL -16.7 -19.3 -16.7 +0.6 -0.5

Median time avg
69.5 vs 53.7 mg/dL

24%

8990 8889 8230 7701 7264 6864 6583 6256 5734 5354 4508 3484 2608 1078

9009 8921 8306 7843 7289 6939 6607 6192 5684 5267 4395 3387 2569 1068

Number at risk:

EZ/Simva

Simva



CARDIOVASCULAR DEATH, MI, DOCUMENTED UNSTABLE ANGINA REQUIRING 

REHOSPITALIZATION, CORONARY REVASCULARIZATION (≥30 DAYS), OR STROKE

PRIMARY ENDPOINT — ITT

13
EZ, ezetimibe; HR, hazard ratio; ITT, intention to treat; Simva, simvastatin

Adapted from: Cannon CP, et al. N Engl J Med. 2015;372:2387-97
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HR 0.936 CI (0.887, 0.988)
P=0.016

EZ/Simva – 32.7%
2572 events

Simva – 34.7%
2742 events

7-year event rates



Very-

high-risk

People with any of the following:

Documented ASCVD, either clinical or 

unequivocal on imaging 
Documented ASCVD includes previous ACS (MI or 
unstable angina), stable angina, coronary 
revascularization (PCI, CABG, and other arterial 
revascularization procedures), stroke and TIA, and 
peripheral arterial disease. Unequivocally documented 
ASCVD on imaging includes those findings that are 
known to be predictive of clinical events, such as 
significant plaque on coronary angiography or CT scan 
(multivessel coronary disease with two major 
epicardial arteries having >50% stenosis), or on 
carotid ultrasound

DM with target organ damage,* or at least three major 
risk factors, or early onset of T1DM of long duration 
(>20 years)

Severe CKD (eGFR <30 mL/min/1.73 m2)

A calculated SCORE ≥10% for 10-year risk of fatal CVD

FH with ASCVD or with another major risk factor

a Target organ damage is defined as microalbuminuria, retinopathy, or neuropathy

ACS, acute coronary syndromes; ASCVD, atherosclerotic cardiovascular disease; CABG, coronary artery bypass graft; CKD, chronic kidney disease; CT, 

computed tomography; CVD, cardiovascular disease; eGFR, estimated glomerular filtration rate; ESC/EAS, European Society of Cardiology/European 

Atherosclerosis Society; FH, familial hypercholesterolaemia; MI, myocardial infarction; PCI, percutaneous coronary intervention; SCORE, Systematic Coronary 

Risk Estimation; T1DM, type 1 diabetes mellitus; TIA, transient ischaemic attack; UA, unstable angina

Mach F, et al. Eur Heart J. 2020;41:111-88
14



• ASCVD (clinical/imaging)

• Score 10%

• FH with ASCVD or with another major risk factor

• Severe CKD (eGFR <30 mL/min)

• DM & target organ damage: 3 major risk factors; or 

early onset of T1DM of long duration (>20 years)

TREATMENT GOALS FOR LDL-C ACROSS CATEGORIES OF TOTAL CV RISK

2019 ESC/EAS DYSLIPIDEMIA GUIDELINES: TARGET LIPID LEVELS IN 

VERY HIGH RISK PEOPLE WITH DIABETES AND ACS/ASCVD

ASCVD, atherosclerotic cardiovascular disease; BP, blood pressure; CKD, chronic kidney disease; CV, cardiovascular; DM, diabetes mellitus; eGFR, estimated glomerular filtration rate; 

ESC/EAS, European Society of Cardiology/European Atherosclerosis Society; FH, familial hypercholesterolaemia; LDL-C, low-density lipoprotein cholesterol; 

PCSK9, proprotein convertase subtilisin/kexin type 9; SCORE, Systematic COronary Risk Estimation; T1DM, type 1 diabetes mellitus; T2DM, type 2 diabetes mellitus; TC, total cholesterol

Mach F, et al. Eur Heart J. 2020;41:111-88

3.0 mmol/L 

(116 mg/dL)

2.6 mmol/L 

(100 mg/dL)

1.8 mmol/L 

(70 mg/dL)

1.4 mmol/L 

(55 mg/dL)

Low Moderate High Very high CV risk

Moderate

Low

Very high

High

• SCORE 5% and <10%

• 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 180/110 mmHg

• FH without other major risk factors

• Moderate CKD (eGFR 30–59 mL/min)

• DM without target organ damage, with DM duration 10 years or other 

additional risk factor

Treatment goal

for LDL-C

& 50% reduction

from baseline

• SCORE <1%

• SCORE 1% and <5%

• Young patients (T1DM <35 years; T2DM <50 years) 

with DM duration <10 years without other risk factors

15



TREATMENT ALGORITHM FOR PHARMACOLOGICAL LDL-C 

LOWERING

16CV, cardiovascular; DM, diabetes mellitus; FH, familial hypercholesterolaemia; LDL-C, low-density lipoprotein cholesterol; PCSK9, proprotein convertase subtilisin/kexin type 9

Mach F, et al. Eur Heart J. 2020;41:111-88

• Secondary prevention (very-high risk)

• Primary prevention: patients with FH 
and another major risk factor
(very-high-risk)

Total CV risk assessment

Y N

Baseline LDL-C levels

Indication for drug therapy?

Risk modifiers

imaging (subclinical atherosclerosis)

Risk Reclassification?

In selected low- and moderate-risk patients

Y N

Define treatment goal

LDL-C goal reached?

High potency statin at highest
recommended /

tolerable dose to reach the goal

Follow-up annually, 
or more frequently

if indicated

Add ezetimibe

LDL-C goal reached?

Y N

Follow-up annually, 
or more frequently

if indicated

Add PCSK9 inhibitor

Consider adding

PCSK9 inhibitor

• Primary prevention: patients at 
very-high risk but without FH

Lifestyle advice /
lifestyle intervention



©
E
SC

LDL-C

Very high-risk in primary or secondary prevention

A therapeutic regimen that achieves at least a 50% LDL-C reduction from 
baselinea and an LDL-C goal of <1.4 mmol/L (<55 mg/dL).

No current statin use: this is likely to require high-intensity LDL-lowering
therapy.

Current LDL-lowering treatment: an increased treatment intensity is
required.

High risk: A therapeutic regimen that achieves at least a 50% LDL-C 
reduction from baselinea and an LDL-C goal of <1.8 mmol/L (<70 mg/dL).

TREATMENT TARGETS

17

Ea The term ‘baseline’ refers to the LDL-C level in a person not taking any lipid lowering medication, or to the extrapolated baseline value for those who are on 

current treatment

LDL-C, low-density lipoprotein cholesterol

Mach F, et al. Eur Heart J. 2020;41:111-88



CAN WE DO 

IT BETTER?
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ACS CONSIDERATIONS

• ACS and recurrence of events 

are frequent

• Therapies prevent event 

recurrence 

– Culprit and non-culprit vessels 

• Intensive LDL-C lowering 

changes plaque biology 

ACS, acute coronary syndromes; CL, culprit lesion; MACE, major adverse cardiovascular events; NCL, non-culprit lesion

Adapted from: Stone GW, et al. N Engl J Med. 2011;364:226-35
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INTENSIVE LOW-DENSITY LIPOPROTEIN CHOLESTEROL 

LOWERING IN CVD PREVENTION

20

ASCVD, atherosclerotic cardiovascular disease; BP, blood pressure; CKD, chronic kidney disease; CVD, cardiovascular disease; DM, diabetes mellitus; eGFR, 

estimated glomerular filtration rate; Het FH, heterozygous familial hypercholesterolaemia; LDL-C, low-density lipoprotein cholesterol; SCORE, Systematic 

Coronary Risk Estimation; T1DM, type 1 diabetes mellitus

Packard C, et al. Heart. 2021;107:1369-75

All patients should also achieve a ≥50%
reduction in LDL-C relative to a measured 

or predicted off-treatment level

CKD
eGFR 30-59 mL/min

LDL-C
>4.9 (190)

BP
>180/110

SCORE
5-10% Het FH

with CVD

SCORE
>10%

Serial ischaemic episodes
Aggressive course

Stable
CVD

+ ongoing

ASCVD
on imaging

+ CKD
eGFR 

<30 mL/min

+ DM with 
target organ

damage

DM ≥10 years
or other 

risk factor

<1.8
(70)

<1.4
(55)

<1.0
(40)

Very high-risk
Secondary prevention/high SCORE

Very high-risk
Recent previous CVD event

High-risk

Het FH
no CVD

LDL-C goal
mmol/L (mg/dL)



ACS → EARLY AND INTENSIVE STATIN THERAPY

21

MIRACL: High-intensity statins vs pl° (1-4 days post ACS)

LDL-C during study: 72 vs 135 mg/dL

PROVE-IT: High vs low-intensity statins (10 days post ACS)

LDL-C during study: 62 vs 95 mg/dL RR=16%

IMPROVE-IT: Simvastatin mod-intensity vs +ezetimibe (10 days post ACS)

LDL-C during study: 54 vs 69 mg/dL RRR=6%

ODYSSEY: High-intensity statin vs +alirocumab (1-12 mths post ACS)

LDL-C during study: 48 vs 96 mg/dL  RR=15%

10
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20 80 mg of atorvastain

40 mg of pravastatin

Atorvastatin

Placebo

Hazard ratio, 0.936 (95% CI, 0.89-0.99)
P=0.016

Simvastatin–ezetimibe

Simvastatin monotherapy
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P<0.001
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0 7654321
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Cannon NEJM.
2015;372:2387-97

ACS, acute coronary syndromes, CI, confidence interval; LDL-C, low-density lipoprotein cholesterol; mths, months; plo, placebo; RRR, relative risk reduction; wk, weeks



LDL-CHOLESTEROL IS A CAUSAL FACTOR FOR 

ATHEROSCLEROSIS

HDL, high-density lipoprotein; LDL(-C), low-density lipoprotein (cholesterol)

Masana L, et al. 2019. 

Adapted from: Borén J, et al. Eur Heart J. 2020;41:2313-30
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HISTORY OF LDL-C LOWERING TRIALS

23

Grey dotted lines represent previous recommended LDL-C ESC/EAS goals for intervention and the red dotted lines (2019a,2019b) represent the current LDL-C ESC/EAS goals 

ESC/EAS, European Society of Cardiology/European Atherosclerosis Society; LDL-C, low-density lipoprotein cholesterol

Packard C, et al. Heart. 2021;107:1369-75
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The incidence rates by LDL-cholesterol change were 

identical regardless of statin intensity therapy used

40,607 MI patients 3.78 years follow-up

THE ABSOLUTE LDL-C REDUCTION DETERMINES 

CARDIOVASCULAR EVENT RISK: SWEDEHEART

24
CI, confidence interval; HR, hazard ratio; LDL-C, low-density lipoprotein cholesterol; MACE, major adverse cardiovascular events; MI, myocardial infarction 

Schubert J, et al. Eur Heart J. 2021;42:243-52
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A SYSTEMATIC REVIEW AND META-ANALYSIS OF RANDOMISED TRIALS 

INCLUDING 327 037 PARTICIPANTS

INTENSIVE LDL CHOLESTEROL-LOWERING TREATMENT BEYOND 

CURRENT RECOMMENDATIONS STILL IMPROVES THE PREVENTION 

OF MAJOR VASCULAR EVENTS

25
LDL(-C), low-density lipoprotein (cholesterol); PCSK9, proprotein convertase subtilisin/kexin type 9

Wang N, et al. Lancet Diabetes Endocrinol. 2020;8:36-49

R
e
la

ti
v
e
 r

is
k

1.0

0.9

0.5

0

0.5

0.8

0.7

1.1

Statin vs placebo or usual

care (31 trials)

More intensive statin vs less intensive statin (10 trials)

Ezetimibe plus statin vs placebo (2 trials)

Ezetimibe vs placebo or usual care (2 trials)

PCSK9 inhibitor vs placebo (7 trials)

Between group difference in LDL cholesterol (mmol/L)

0.6

1.00 1.5



Statins

Ezetimibe

PCSK9 inhibitors

Fibrates

Omega-3 

Resins

High CholesterolHigh Triglycerides

EVIDENCE-BASED COMBINED LIPID LOWERING THERAPIES

Thick arrows indicate I. A, or B class/level of evidence

LDL-C, low-density lipoprotein cholesterol; PCSK9, proprotein convertase subtilisin/kexin type 9

Adapted from: Masana L, et al. Curr Cardiol Rep. 2020;22:66
26



2019 ESC/EAS DYSLIPIDEMIA GUIDELINES: 

PLANNING THERAPY STRATEGY

27

ESC/EAS, European Society of Cardiology/European Atherosclerosis Society; LDL-C, low-density lipoprotein cholesterol; PCSK9, proprotein convertase 

subtilisin/kexin type 9

Mach F, et al. Eur Heart J. 2020;41:111-88

Absolute reduction LDL-C

Absolute risk reduction

Baseline LDL-C% reduction LDL-C

Treatment Average LDL-C reduction

Moderate intensity statin ≈ 30%

High intensity statin ≈ 50%

High intensity statin plus ezetimibe ≈ 65%

PCSK9 inhibitor ≈ 60%

PCSK9 inhibitor plus high intensity statin ≈ 75%

PCSK9 inhibitor plus high intensity statin
Plus ezetimibe

≈ 85%

Intensity of lipid lowering treatment

Baseline riksRelative risk reduction



6.0

10.7

14.6

5.3

9.1

12.6

16

HR 0.85 (95% CI 0.79 to 0.92); P < 0.001

No. at Risk
Placebo 13,780 13,278 12,825 11,871 7,610 3,690 686
Evolocumab 13,784 13,351 12,939 12,070 7,771 3,746 689
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Pathogenic factor
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LDL lowering:

The earlier the better

The longer time on targets the better

FOURIER: CHANGE IN PARADIGM

28
CI, confidence interval; CV, cardiovascular; HR, hazard ratio; IQR, interquartile range; MI, myocardial infarction; RRR, relative risk reduction

Adapted from: Sabatine MS, et al. N Engl J Med. 2017;376:1713-22



INTENSIVE LDL-CHOLESTEROL LOWERING IN ONE STEP

29

* Extreme CV Risk: diabetes and coronary heart disease, multivessel CV disease, peripheral arterial disease recurrent MI, Het FH and coronary heart disease, Het FH with other CVD risk factors;

** LDL-C assessed after 4-6 weeks

CV, cardiovascular; CVD, cardiovascular disease; Het FH, heterozygous familial hypercholesterolaemia; LDL-C, low-density lipoprotein cholesterol; MI, myocardial infarction; 

PCSK9, proprotein convertase subtilisin/kexin type 9 

Watts GF, et al. Atheroscler Suppl. 2020;42:e30-3

Total CV risk

assessment

Follow-up annually or more 

frequently if indicated

Follow-up annually or more 

frequently if indicated

Baseline LDL-C levels Very high or extreme CV Risk*

Class I, Level B

YES

Suggested

1st line approach

Class I, Level AAdd PCSK9 inhibitor

**LDL-C goal reached?

NO

Define treatment goal

YES

High potency statin at highest recommended/ 

tolerable and ezetimibe to reach the goal

YES



CLINICAL BENEFIT OF EVOLOCUMAB IN PATIENTS 

WITH A HISTORY OF MI: AN ANALYSIS FROM FOURIER

30
CV, cardiovascular; HR, hazard ratio; MI. myocardial infarction; NNT, number needed to treat; RRR, relative risk reduction

Adapted from: Sabatine MS, et al. Circulation. 2018;138:756-66
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HR 0.76

(95% CI 0.64-0.89)

P<0.001 7.9%

10.8%

Pinteraction=0.18

D 2.9%

NNT 35

Evolocumab

Placebo

8.3%

9.3%

D 1.0%

NNT 101

Qualifying MI ≥2 yrs ago

13% RRR

HR 0.87

(95% CI 0.76-0.99)

P=0.04
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TREATMENT WITH EVOLOCUMAB IN PATIENTS WITH RECENT 

MI

31

ARR, absolute risk reduction; CI, confidence interval d, day; HR, hazard ratio; KM, Kaplan-Meier; MI, myocardial infarction; NNT, number needed to treat; RRR, 

relative risk reduction; y, year

Gencer B, et al. JAMA Cardiol. 2020;5:952-7

Recent MI (1-12 months). N=5711 p=26 Remote MI (>12 months). N=17516 p=26

HR, 0.81
95% CI, 0.70-0.93

HR 0.92
95% CI, 0.84-1.01

↓ RRR 8%
↓ RRA 1.1%

NNT 91 

↓ RRR 19%
↓ RRA 3.7%

NNT 27 



CLINICAL BENEFIT OF EVOLOCUMAB IN PATIENTS 

WITH A HISTORY OF MI: AN ANALYSIS FROM FOURIER

32

CV, cardiovascular; HR, hazard ratio; MI. myocardial infarction; NNT, number needed to treat; RRR, relative risk reduction

Adapted from: Sabatine MS, et al. Circulation. 2018;138:756-66
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CLINICAL BENEFIT OF EVOLOCUMAB IN PATIENTS WITH A 

HISTORY OF MI: AN ANALYSIS FROM FOURIER

33

CV, cardiovascular; HR, hazard ratio; MI. myocardial infarction; NNT, number needed to treat; RRR, relative risk reduction

Adapted from: Sabatine MS, et al. Circulation. 2018;138:756-66
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GLAGOV: MEAN LDL AND CHANGE IN PERCENT ATHEROMA VOLUME

34

a p value for between–treatment group comparison; b When the calculated LDL-C level is less than 40 mg/dL or triglyceride level is greater than 400 mg/dL, ultracentrifugation LDL-C was 

determined from the same blood sample; c Tested using Wilcoxon rank-sum test

HDL-C, high-density lipoprotein cholesterol; IQR, interquartile range; LDL-C, low-density lipoprotein cholesterol; TC, total cholesterol; TG, triglycerides

Nicholls SJ, et al. JAMA. 2016;316:2373-84

Study week

10

Achieved on-treatment LDL-C (mg/dL)

Change in 
percent 

atheroma 
volume (%)

Curve truncated at 
20 and 110 mg/dL
owing to the small
number of values
outside that range

0.0

0.5

-0.5

-1.0

-1.5

20 30 40 50 60 70 80 90 110100

⟵plaque
regression

95% confidence level1.0

-70

L
D

L
-C

 a
b

s
o

lu
te

 c
h

a
n

g
e

 
fr

o
m

 b
a

s
e

li
n

e
 (

m
g

/d
L

)

10

0

-10

-20

-50

-40

-50

-60

8076726864605652

No. of patients
Placebo

Evolocumab

4 8 12 16 20 24 28 320 36 40 44 48

447
444

441
449

441
452

446
456

484
484

418
434

425
426

Evolocumab

Placebo

Mean absolute change in LDL-C level

Parameter

On-treatment

P valuea

Placebo

(N=484)

Evolocumab

(N=484)

Cholesterol, mean (95% CI), mg/dL

TC 169.1 (166.3-172.0) 108.6 (106.0-111.3) <.001

LDL-Cb 93.0 (90.5-95.4) 36.6 (34.5-38.8) <.001

HDL-C 47.1 (46.0-48.2) 51.0 (49.8-52.1) <.001

Triglycerides, median (IQR), 

mg/dLc

130.5 (100.3-177.2) 105.1 (82.5-141.6) <.001



NOT ONLY THE LOWER THE BETTER. 

ALSO THE FASTEST THE BETTER

35
LDL-C, low-density lipoprotein cholesterol; MACE, major adverse cardiovascular events

Schubert J, et al. Eur Heart J. 2021;42:243-52 
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AFTER AN ACS, EARLY AND INTENSE LDL REDUCTION 

(6 WEEKS) IMPROVES PROGNOSIS

36

ACS, acute coronary syndromes; CI, confidence interval; HR, hazard ratio; LDL-C, low-density lipoprotein cholesterol; MACE, major adverse cardiovascular 

events

Schubert J, et al. Eur Heart J. 2021;42:243-52 
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index event (mmol/L)
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0.8 1.0

HRR (95% CI) 

1.85 vs 0.36 mmol/L 

LDL-C reduction

E-value 

for HR

E-value 

for CI

MACE 0.77 (0.70-0.84) 1.93 1.66

All cause mortality 0.71 (0.63-0.80) 2.17 1.81

Cardiovascular mortality 0.66 (0.57-0.81) 2.32 1.78

Myocardial infarction 0.81 (0.73-0.91) 1.77 1.44

Ischemic stroke 0.76 (0.62-0.93) 1.96 1.37

Hospitalisation for heart failure 0.73 (0.63-0.85) 2.06 1.63

Coronary revascularization 0.86 (0.79-0.94) 1.59 1.32

Adjusted hazard ratio



Early

No downside!

Immediate
control

Potential
other

benefits

Better
adherence!

NO REASON TO DELAY !

37Courtesy Professor Montalescot



EVOPACS

PCSK9I AT ACUTE PHASE: 

EARLY AND WELL-TOLERATED LDL-C REDUCTION

• Primary endpoint: % change LDL-C from baseline to 8 weeks with evolocumab in ACS patients

– 308 patients hospitalised for ACS with elevated LDL-C levels 

– Randomised 1:1 to receive SC evolocumab 420 mg or matching placebo, administered in-hospital

and after 4 weeks, on top of atorvastatin 40 mg

38
LDL-C, low-density lipoprotein cholesterol; PCSK9, proprotein convertase subtilisin/kexin type 9; pts, patients; SC, subcutaneous

Adapted from: Koskinas KC, et al. J Am Coll Cardiol. 2019;74:2452-62

Evolocumab added to high-intensity statin therapy was well tolerated and resulted

in substantial reduction in LDL-C levels



IS IT SAFE?
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SAFETY AND EFFICACY OF VERY LOW LEVELS OF LDL-C

Ultra-low LDL cholesterol reached in week 4 

<10

(N=504)

<15

(N=1,335)

≥100

(N=4,395)

N (%) Adjusted HR (95% CI) P N (%) Adjusted HR (95% CI) P N (%)

Efficacy variables 

Primary efficacy 

endpoint 
37 (7.3)

0.69

(0.49-0.97)
0.0354 105 (7.9)

0.71

(0.56-0.89)
0.0031 521 (11.9)

CV death, MI, stroke
22 (4.4)

0.59

(0.37-0.92)
0.0203 66 (4.9)

0.66

(0.50-0.88)
0.0049 345 (7.8)

40
ARR, absolute risk reduction; CV, cardiovascular; LDL-C, low-density lipoprotein cholesterol; RRR; relative risk reduction

Giugliano RP, et al. Lancet. 2017;390:1962-71

RRR 15%
ARR 1.5%

ARR

4.6

3.4

The risk of primary and secondary composite variables was progressively lower as the LDL-C achieved at week 4 decreased

LDL cholesterol 4 weeks after randomisation (mmol/L)
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TO KNOW IS

NOT TO DO
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THE DA VINCI STUDY

THE PROPORTION OF HIGH CV RISK PATIENTS ACHIEVING 

THE LDL-C TARGETS IS VERY LOW. 

42
CV, cardiovascular; LDL-C, low-density lipoprotein cholesterol; LLT, lipid-lowering therapy; PCSK9, proprotein convertase subtilisin/kexin type 9

Ray KK, et al. Eur J Prev Cardiol. 2021;28:1279-89
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1. All patients with an ACS are at very high risk and frequent recurrent events 

2. Intense, rapid and long lasting LDL reduction is followed by better prognosis and less 

events

CONCLUSIONS TO REMEMBER

“even lower even better”

“even earlier, even better”

43
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Best approaches to treat patients with MI

(NSTEMI)

Expert Knowledge Share 

Best Approaches to Treat MI Patients 

January 31st, 2023

MI, myocardial infarction; NSTEMI, non ST-elevation myocardial infarction



ACS, acute coronary syndromes; BNP, B-type natriuretic peptide; CK, creatine kinase; CK-MB, creatine kinase myocardial band; ESC, European Society of Cardiology; h, hour; 

h-FABP, heart-type fatty acid-binding protein; hs-cTn, high-sensitivity cardiac troponin; NT-proBNP, N-terminal pro-B-type natriuretic peptide; STEMI, ST-elevation myocardial infarction

Collet JP, et al. Eur Heart J. 2021;42:1289-367



CPR, cardiopulmonary resuscitation; ECG, electrocardiogram/electrocardiography; MI, myocardial infarction; NSTEMI, non ST-segment elevation myocardial infarction; 

STEMI, ST-segment elevation myocardial infarction

Collet JP, et al. Eur Heart J. 2021;42:1289-367



ACS, acute coronary syndromes; CAD, coronary artery disease; CCTA, coronary computed tomography angiography; CHA2DS2-VASc, Congestive heart failure, Hypertension, Age >_75 years (2 points), 

Diabetes, Stroke (2 points) Vascular disease, Age 65-74, Sex category (female); DAPT, dual antiplatelet therapy; DAT, dual antithrombotic therapy; FFR, fractional flow reserve; GRACE, Global Registry of Acute 

Coronary Events; NSTE-ACS, non-ST-segment elevation acute coronary syndrome; NOAC, oral anticoagulation/anticoagulant; NSTEMI, non-ST-segment elevation myocardial infarction; OAC, oral 

anticoagulation/anticoagulant; PCI, percutaneous coronary intervention; TAT, triple antithrombotic therapy

Collet JP, et al. Eur Heart J. 2021;42:1289-367



ACS, acute coronary syndromes; AF, atrial fibrillation; DAPT, dual antiplatelet therapy; (N)OAC, oral anticoagulation/anticoagulant; NSTE-ACS, non-ST-segment elevation acute coronary syndrome; 

PCI, percutaneous coronary intervention; SAPT, single antiplatelet therapy

Collet JP, et al. Eur Heart J. 2021;42:1289-367

Green (Class I) 

Yellow (Class IIa)

Antithrombotic therapy in patients with AF with 
NSTE-ACS undergoing PCI or medical management



* Delayed angiography

aVr, augmented vector right; CABG, coronary artery bypass graft; eGFR, estimated glomerular filtration rate; GRACE, Global Registry of Acute Coronary Events; LVEF, left-ventricular ejection fraction; 

MI, myocardial infarction; NSTE-ACS, non-ST-segment elevation acute coronary syndrome; NSTEMI, non ST-segment elevation myocardial infarction; PCI, percutaneous coronary intervention

Collet JP, et al. Eur Heart J. 2021;42:1289-367

Roffi M, et al. Eur Heart J. 2016;37:267-315

Immediate (<2 hours) 

angiography

Angiography within 

24 hours

*

Angiography vs noninvasive testing

No more intermediate risk

(2015 guidelines)

Risk stratification for an early invasive approach



ESC, European Society of Cardiology; GRACE, Global Registry of Acute Coronary Events; h, hours; NSTE-ACS, non-ST-segment elevation acute coronary syndrome; 

NSTEMI, non ST-segment elevation myocardial infarction

Collet JP, et al. Eur Heart J. 2021;42:1289-367

Roffi M, et al. Eur Heart J. 2016;37:267-315

ESC 2015 NSTE-ACS Guide Lines → 

immediate angiography for transient ST-elevation

Timing of coronary angiography in 
transient ST-elevation

Recommendations Class Level

Timing of invasive strategy

An early invasive strategy within 24 h is recommended in patients with 

any of the following high-risk criteria:

• Diagnosis of NSTEMI suggested by the diagnostic algorithm 

recommended in Section 3

• Dynamic or presumably new contiguous ST/T-segment changes 

suggesting ongoing ischaemia

• Transient ST-segment elevation

• GRACE risk score >140

I A



CV, cardiovascular; LDL-C, low-density lipoprotein cholesterol

Tokgözoğlu L, Libby P. Eur Heart J. 2022;43:3198-208

Clear relationship between LDL-C and risk of 
CV events 

LDL-C is the main driver for atherosclerosis: 

four compelling lines of evidence



History of LDL-C lowering trials

This schematic depicts average baseline (top of orange arrow) and on-treatment LDL-C levels (bottom of orange arrow)

Grey dotted lines represent previous recommended LDL-C ESC/EAS goals for intervention and the red dotted lines (2019a,b) represent the current LDL-C ESC/EAS goals

ESC/EAS, European Society of Cardiology/European Atherosclerosis Society; LDL-C, low-density lipoprotein cholesterol

Packard C, et al. Heart. 2021;107:1369-75



Evidence for efficacy of LDL-lowering therapies 
down to below 1.4 mmol/L (55 mg/dL)

Source of evidence

Mean reduction in LDL 

cholesterol; 

mmol/L [mg/dL]

Outcome RR (95% CI)

CTT meta-analysis1 (high-intensity vs standard statin; 

subgroup <2.0 mmol/L)
1.71 [66] vs 1.32 [50]

MI, CHD death, 

stroke, coronary 

revascularisation

0.71 (0.56-0.91)

[per mmol/L]

IMPROVE-IT2 (ezetimibe plus statin vs statin) 1.80 [70] vs 1.40 [54]

CV death, MI, stroke, 

UA, coronary 

revascularisation

0.94 (0.89-0.99)

FOURIER3 (evolocumab plus high-dose statin ±

ezetimibe vs high-dose statin ± ezetimibe) 
2.37 [92] vs 0.78 [30]

CV death, MI, stroke, 

UA, coronary 

revascularisation

0.85 (0.79-0.92)

ODYSSEY OUTCOMES4 (alirocumab plus high-dose 

statin ± ezetimibe vs high-dose statin ± ezetimibe)
2.37 [92] vs 1.37 [53]

MI, CHD death,

stroke, UA
0.85 (0.78-0.93)

CI, confidence interval; CHD, coronary heart disease; CTT, Cholesterol Treatment Trialists; CV, cardiovascular; ESC/EAS, European Society of Cardiology/European Atherosclerosis Society; 

LDL, low-density lipoprotein; MI, myocardial infarction; RR, relative risk; UA, unstable angina

Adapted from: 1. CTT Collaboration, et al. Lancet. 2010;376:1670-81. 2. Cannon CP, et al. N Engl J Med. 2015;372:2387-97. 3. Sabatine MS, et al. N Engl J Med. 2017;376:1713-22. 

4. Schwartz GG, et al. N Engl J Med. 2018;379:2097-107 5. Mach F, et al. Eur Heart J. 2020;41:111-88
www.escardio.org/guidelines

http://www.escardio.org/guidelines


ASCVD, atherosclerotic cardiovascular disease; BP, blood pressure; CKD, chronic kidney disease; DM, diabetes mellitus; ESC/EAS, European Society of Cardiology/European Atherosclerosis Society; 

eGFR, estimated glomerular filtration rate; FH, familial hypercholesterolaemia; LDL-C, low-density lipoprotein cholesterol; SCORE, Systematic Coronary Risk Estimation; T1DM, type 1 diabetes mellitus; 

T2DM, type 2 diabetes mellitus; TC, total cholesterol

Mach F, et al. Eur Heart J. 2020;41:111-88
www.escardio.org/guidelines

http://www.escardio.org/guidelines


ASCVD, atherosclerotic cardiovascular disease; ESC/EAS, European Society of Cardiology/European Atherosclerosis Society; LDL-C, low-density lipoprotein cholesterol

Mach F, et al. Eur Heart J. 2020;41:111-88

Recommendations for LDL-C lowering

www.escardio.org/guidelines

http://www.escardio.org/guidelines


ESC/EAS, European Society of Cardiology/European Atherosclerosis Society 

Mach F, et al. Eur Heart J. 2020;41:111-88



Intensity of pharmacological LDL-C lowering

LDL-C, low-density lipoprotein cholesterol; PCSK9, proprotein convertase subtilisin/kexin type 9

Mach F, et al. Eur Heart J. 2020;41:111-88



Recommendations for pharmacological 
LDL-C lowering

LDL-C, low-density lipoprotein cholesterol

Mach F, et al. Eur Heart J. 2020;41:111-88
www.escardio.org/guidelines

http://www.escardio.org/guidelines


Recommendations for pharmacological 
LDL-C lowering

FH, familial hypercholesterolaemia; LDL-C, low-density lipoprotein cholesterol; PCSK9, proprotein convertase subtilisin/kexin type 9

Mach F, et al. Eur Heart J. 2020;41:111-88
www.escardio.org/guidelines

http://www.escardio.org/guidelines


Recommendations for lipid-lowering 
therapy in very-high-risk patients with ACS

www.escardio.org/guidelinesACS, acute coronary syndromes; LDL-C, low-density lipoprotein cholesterol; PCSK9, proprotein convertase subtilisin/kexin type 9

Mach F, et al. Eur Heart J. 2020;41:111-88

http://www.escardio.org/guidelines


ACS, acute coronary syndromes; LDL-C, low-density lipoprotein cholesterol

Koskinas KC, et al. J Am Coll Cardiol. 2019;74:2452-62

Summary 

In patients presenting with ACS and elevated LDL-C levels, in-hospital initiation of 

evolocumab on top of high-intensity statin therapy for 8 weeks: 

• Achieved average LDL-C levels of 0.79 mmol/L vs 2.06 mmol/L with statin alone 

• Led >90% of patients (vs 11% of placebo-treated patients) to be within currently 

recommended target levels of LDL-C

• Was well tolerated during the short duration of the study 

• Did not result in measurable differences in surrogate outcomes:

– Inflammatory biomarkers 

– Platelet reactivity 

– Acute kidney injury

– Myocardial injury



ACS, acute coronary syndromes; LDL-C, low-density lipoprotein cholesterol

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

LDL-C: should we go lower after ACS ?



D, day; KM, Kaplan–Meier; MI, myocardial infarction; PCSK9 mAb, proprotein convertase subtilisin/kexin type 9 monoclonal antibody; y, year

Gencer B, et al. JAMA Cardiol. 2020:952-7 

PCSK9 mAbs: efficacy after recent MI



PCSK9 mAbs: efficacy after recent MI

• Patients with recent MI were at higher risk of major adverse CV events 

compared with those with a remote MI

• In patients with recent MI:

– Evolocumab reduced the risk of the primary endpoint by 19%, with an NNT of 27 
over 3 years

– The risk of CV death, MI, or stroke was reduced by 25%, with an NNT of 32 over 3 
years

CV, cardiovascular; MI, myocardial infarction; NNT, number needed to treat; PCSK9 mAb, proprotein convertase subtilisin/kexin type 9 monoclonal antibody

Gencer B, et al. JAMA Cardiol. 2020:952-7 



O'Donoghue ML, et al. Circulation. 2022;146:1109-19 (Primary results presented at ESC 2022)

Long-Term Evolocumab in Patients with 
Established Atherosclerotic Cardiovascular 

Disease:

Primary Results of the 
FOURIER-OLE (Open-Label Extension) Studies

Michelle L. O’Donoghue, Robert P. Giugliano, Sarina Trindade, 
Dan Atar, Anthony Keech, Julia Kuder, KyungAh Im, Sabina 

Murphy, Jose H. Flores-Arredondo, J. Antonio G. López, Mary 
Elliott-Davey, Bei Wang, Maria Laura Monsalvo, Siddique 

Abbasi, Marc S. Sabatine 

• On Behalf of the FOURIER-OLE Investigators



Effect on LDL-C

CI, confidence interval; IQR, interquartile range; LDL-C, low-density lipoprotein cholesterol

O'Donoghue ML, et al. Circulation. 2022;146:1109-19 (Primary results presented at ESC 2022)
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IR, incidence rate

O'Donoghue ML, et al. Circulation. 2022;146:1109-19 (Primary results presented at ESC 2022)

- OLE

Long-term safety
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Efficacy during FOURIER-OLE

Number at risk:

Placebo → evolocumab

Key secondary endpoint:

CV death, MI, or stroke

Evolocumab → evolocumab

3,280 3,128 2,987 2,857 2,729 1,809

3,355 3,247 3,123 3,012 2,870 1,862

Years in OLE

0 1 2 3 4 5

0%

5%

10%

15%

20% 

reduction
9.7%

11.9%

HR 0.80 

(95% CI 0.68-0.93)

p=0.003

CI, confidence interval; CV, cardiovascular; HR, hazard ratio; MI, myocardial infarction; OLE open-label extension

O'Donoghue ML, et al. Circulation. 2022;146:1109-19 (Primary results presented at ESC 2022)

Placebo → evolocumab

Evolocumab → evolocumab

- OLE



Efficacy during FOURIER-OLE
- OLE

0 1 2 3 4 5

0%

1%

2%
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4%

5%

3,280 3,223 3,155 3,081 2,991 2,049

3,355 3,314 3,244 3,173 3,080 2,069

3.32%

4.45%

23% 

reduction

CI, confidence interval; CV, cardiovascular; HR, hazard ratio; MI, myocardial infarction; OLE open-label extension

O'Donoghue ML, et al. Circulation. 2022;146:1109-19 (Primary results presented at ESC 2022)

Number at risk:

Placebo → evolocumab

Evolocumab → evolocumab

Years in OLE

CV death

HR 0.77 

(95% CI 0.60-0.99) 

p=0.04

Years in OLE

Placebo → evolocumab

Evolocumab → evolocumab



MACE by Year of Study

CV death, MI, or stroke
CV death, MI, stroke, hospitalisation for UA, 

or coronary revascularization 
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CI, confidence interval; CV, cardiovascular; HR, hazard ratio; LDL-C, low-density lipoprotein cholesterol; MI, myocardial infarction; OLE open-label extension; UA, unstable angina

O'Donoghue ML, et al. Circulation. 2022;146:1109-19 (Primary results presented at ESC 2022)
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LDL-C, low-density lipoprotein cholesterol

Gaba P, et al. Circulation. Accepted for publication January 20, 2023

Safety during FOURIER-OLE



Coronary imaging study

ACS, acute coronary syndromes; CAD, coronary artery disease; FCT, fibrous cap thickness; NSTEMI, non ST-elevation myocardial infarction; OCT/IVUS, optical coherence tomography/intravascular ultrasound; 

PCSK9, proprotein convertase subtilisin/kexin type 9; SC, subcutaneous

Nicholls SJ, et al. JACC Cardiovasc Imaging. 2022;15:1308-21



FCT, fibrous cap thickness; LS mean, least squares mean

Nicholls SJ, et al. JACC Cardiovasc Imaging. 2022;15:1308-21

Primary endpoint



ACS, acute coronary syndromes; FCT, fibrous cap thickness; LDL-C, low-density lipoprotein cholesterol; NSTEMI, non ST-elevation myocardial infarction; PCSK9, proprotein convertase subtilisin/kexin type 9

Nicholls SJ, et al. JACC Cardiovasc Imaging. 2022;15:1308-21



ACS, acute coronary syndromes; HR, hazard ratio; LDL-C, low-density lipoprotein cholesterol; MACE, major adverse cardiovascular events

Schubert J, et al. Eur Heart J. 2021;42:243-52

LDL-C: should we go lower after ACS?



ACS, acute coronary syndromes; HR, hazard ratio; LDL-C, low-density lipoprotein cholesterol; MACE, major adverse cardiovascular events; MI, myocardial infarction

Schubert J, et al. Eur Heart J. 2021;42:243-52

Statin intensity on admission, at discharge, cardiac rehabilitation, 
and one year after index event among 40,607 patients post MI



What are the unmet needs in LDL-C lowering?

LDL-C, low-density lipoprotein cholesterol; MACE, major adverse cardiovascular events; MI, myocardial infarction

Schubert J, et al. Eur Heart J. 2021;42:243-52

40,607 patients post MI



Outcomes are assessed after the cardiac rehabilitation visit. Numbers at risk shown for MACE (composite outcome of CV mortality, MI, and ischaemic stroke)

ACS, acute coronary syndromes; CV, cardiovascular; LDL-C, low-density lipoprotein cholesterol; MACE, major adverse cardiovascular events; MI, myocardial infarction

Schubert J, et al. Eur Heart J. 2021;42:243-52

LDL-C: should we go lower after ACS?

Kaplan–Meier curves of the cumulative incidence rates by quartile 

LDL-C change from index event to the cardiac rehabilitation visit 



N=1,666

LDL-C: should we go lower after ACS?

1o EP, primary endpoint; ACS, acute coronary syndromes; CABG, coronary artery bypass graft; cath, catheterisation; CV, cardiovascular; hrs, hours; LDL-C, low-density lipoprotein cholesterol; MI, myocardial 

infarction; (N)STEMI, non-ST-elevation myocardial infarction; PCI, percutaneous coronary intervention; Rx, treatment; SOC, standard of care

www.clinicaltrials.gov NCT04951856

http://www.clinicaltrials.gov/


Yes, for an earlier and lower 

LDL-C reduction after ACS!

ACS, acute coronary syndromes; LDL-C, low-density lipoprotein cholesterol

Gencer B, Mach F. Atherosclerosis. 2018;275:368-75
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The modern concept of lipid-lowering strategies 
to reduce CV diseases

I: Start as early as possible

Screening for FH

II: Treat (much more) aggressively

From desirable target to ‘LDL elimination in the blood’

III: 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 ± PCSK9 inhibitors (mAbs)

CV, cardiovascular; FH, familial hypercholesterolemia; LDL(-C), low-density lipoprotein (cholesterol); mAb, monoclonal antibody; PCSK9, proprotein convertase subtilisin/kexin type 9

Mach F, et al. Eur Heart J. 2020;41:111-88



Combination therapy to better control blood lipid levels

ACS, acute coronary syndromes; CVD, cardiovascular disease; FH, familial hypercholesterolemia; LDL(-C), low-density lipoprotein (cholesterol); mAb, monoclonal antibody; 

PCSK9, proprotein convertase subtilisin/kexin type 9; siRNA, small interfering RNA

Ray KK, et al. Eur Heart J. 2022;43:830-3



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

I: Start as early as possible

Screening for FH

II: Treat (much more) aggressively

From desirable target to ‘LDL elimination in the blood’

III: 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 ± PCSK9 inhibitors (mAbs)

V: The lower, the better and the lower for life

LDL-C lowering with great efficacy, safety, and full

adherence will reduce the risk of CV events

CV, cardiovascular; FH, familial hypercholesterolemia; LDL(-C), low-density lipoprotein (cholesterol); mAb, monoclonal antibody; PCSK9, proprotein convertase subtilisin/kexin type 9

Mach F, et al. Eur Heart J. 2020;41:111-88



Residual risk

* In addition to standard evidence-based therapies, more aggressive blood pressure targets may be considered

ASCVD, atherosclerotic cardiovascular disease; GLP-1, glucagon-like peptide 1; HbA1c, glycated haemoglobin A1C; hsCRP, high-sensitivity C-reactive protein; Lp(a), lipoprotein little a; 

SGLT2, sodium-glucose cotransporter-2; TG, triglycerides

Lawler PR, et al. Eur Heart J. 2021;42:113-31
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