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Very High CV Risk n = 2035

Unmet needs in patients with diabetes and dyslipidemia 
at very high cardiovascular risk 

Very High CV Risk n = 2035
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12.6%

Statin (mono)
Statin + Eze
Statin + PCSK9i
Statin + Eze + PCSK9i
PCSK9i (no stat)

Eze (no Stat)
Statin + Fibr/ω3
Fibr/ω3 (no Stat)
Nutraceutics
No treatments

Statin (mono or comb)

20% No LLT; 14% Eze; 2.8% PCSK9i

Morieri et al. Cardiovascular Diabetology (2022) 21:57
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Statin Ezetimibe Bempedoic acid PCSK9i Inclisiran

Route Os daily Os daily Os daily Subcutaneous/2 
weeks

Subcutaneous/6 
months

LDL-C reduction 20-50% 20% 20% 60% 50%

Time to max effect 2 weeks ? ? 7 days (22% 
reduction at 24 

hrs)

2 weeks

Variability in 
response

High Low ? Low Moderate

Adherence to 
treatment

Low High High High High

Off-target effects? Yes, in the acute 
phase

Probably no Probably yes 
(diabetic pts)

Probably yes Probably no

Clinical benefit 25% RRR for 40 
mg/dL of LDL-C 

decrease

7% RRR of MACE 
in ACS with LDL-C 

from 70 to 55 
mg/dL

13% RRR of MACE 
in stable CVD with 

LDL from 139 to 
109 mg/dL

15% RRR of MACE 
in stable CAD and 
ACS from 90 to 30 

mg/dL

No data yet
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The higher is the baseline risk profile, the higher the event reduction 
by LDL-C lowering

Adapted from Rosensen RS. Exp Opin Emerg Drugs 2004;9(2):269-279

LaRosa JC et al. N Engl J Med 2005;352:1425-1435

LDL-C achieved mg/dL (mmol/L)
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Adapted from Rosensen RS. Exp Opin Emerg Drugs 2004;9(2):269-279

LaRosa JC et al. N Engl J Med 2005;352:1425-1435
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Rosuvastatin Clinical Overview October 2006

*

A number of landmark studies have shown that the reduction of LDL-C with statin therapy improves cardiovascular morbidity and mortality in patients with and without established cardiovascular disease.  In both primary and secondary prevention studies a greater reduction in LDL-C resulted in greater reductions in cardiovascular (CV) events. Achieving lower LDL-C levels is now increasingly accepted. 

The data clearly show that whether you have CV or not and whatever your baseline LDL-C is, however much you lower LDL-C you reduce CV risk and the lower you can get your LDL-C the better. The international guidelines for screening and intervention are based on evidence such as that presented together with epidemiological data.  It is therefore reasonable that the achievement of evidence-based treatment guideline goals can be used as a good surrogate for outcomes data until that becomes available.



References

		Ballantyne C. Low-density lipoproteins and risk for coronary artery disease. Am J Cardiol 1998;82:3Q-12Q 

		Heart Protection Study Collaborative Group. MRC/BHF Heart Protection Study of cholesterol lowering with simvastatin in 20,536 high risk individuals: a randomised placebo-controlled trial. Lancet 2002;360:7–22.

		Sever, PS et al. Prevention of coronary and stroke events with atorvastatin in hypertensive patients who have average or lower-than-average cholesterol concentrations, in the Anglo-Scandinavian Cardiac Outcomes Trial – Lipid Lowering Arm: a multicentre randomised controlled trial. Lancet 2003;361:1149-58

		Rosensen RS. Statins: can the new generation make an impression? Exp Opin Emerg Drugs 2004;9(2):269-279.

		LaRosa J, Grundy S, Waters D, et al. Intensive lipid lowering with atorvastatin in patients with stable coronary disease. N Engl J Med 2005;352:1425-1435.







Adapted from Am J Cardiol 1998;82:3Q-12Q with permission from Excerpta Medica Inc. 
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FOURIER trial: NNT for the primary endpoint 
with evolocumab vs placebo in high-risk settings 

Overall population

NNT

50

Diabetes mellitus 37

PAD 29

Multivesssel CAD 28

Multiple MIs 27

Recent  MI 27

High genetic score 25
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Reduction of 3-point MACE with Bempedoic acid and Placebo 
according to diabetes status in the CLEAR OUTCOMES trial 

Ray KK, et al. Lancet Diabetes Endocrinol 2024; 12: 19–28

NNT no diabetes  333
NNT diabetes  48



MACE (log Odds)

Event risk according to achieved LDL-C values and coronary plaque features (Patti G, et al. Submitted)
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AIFA – Bempedoic acid
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LDL-C not at target

≤20%>20%

Statin monotherapy at highest 
recommended / tolerable dose 

without/with ezetimibe

LDL-C not at target:
required LDL-C reduction

LDL-C at target

PCSK9-i Bempedoic acid **
** Additional candidates:
- Statin-intolerance
- Age >80 years

Bempedoic acid: a guide for clinical use 
(Patti G. et al. Vascul Pharmacol 2023 Feb;148:107137)
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The earlier is the achievement of LDL-C target, 
the earlier and the greater the clinical benefit
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JET-LDL Registry - N=1,095 pts with ACS
Ferlini M, Patti G, …. Musumeci G, et al. Int J Cardiol 2023 Dec 14; 131659 

At discharge, 40% of patients received high-dose statin, 50% statin plus ezetimibe and 8.5% a PCSK9i
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The earlier is the achievement of LDL-C target, 
the earlier and the greater the clinical benefit
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AT-TARGET Registry: n=771 pts with ACS on early PCSK9-i in 22 Italian centers

Gargiulo P, … Patti G, … Perrone Filardi P. Eur J Prev Cardiol 2024; doi 10.1093/eurjpc/zwae170 
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Very low LDL 
better

Control group 
better

1.13 (0.87 - 1.45)

1.00 (0.90 - 1.11)

1.00 (0.87 - 1.15)

1.02 (0.95 - 1.10)

0.89 (0.66 - 1.20)

1.16 (0.91 - 1.47)

0.97 ( 0.91 - 1.04)

0.99 ( 0.83 - 1.18)

0.94 ( 0.77 - 1.13)

0.82 ( 0.72 - 0.94)

Outcome measures OR (95% CI)

Study-level meta-analysis on 9 randomized trials and 
approximately 109,000 patients to evaluate the safety and 

efficacy of LDL-C levels <40 mg/dL 

Patti G, et al. Eur Heart J-Cardiovasc Pharmacother 2022 https://doi.org/10.1093/ehjcvp/pvac049
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LDL-C in ACS: GO LOWER AND FASTER!!!!!!!
AIFA: in patients with multiple CV events or ACS, 

one LDL-C determination allows PCSK-9i initiation

Not at target for LDL-C
Statin Rx?

YES NO

Ezetimibe
+ PCSK-9 i
(if LDL >70

and age <=80 yrs)

LDL <140 

HD potent statin ± ezetimibe
and 1-mo re-evaluation

Statin + Ezetimibe
+ PCSK-9 i

LDL ≥140 LDL <100 LDL ≥100 

Increase statin dose, 
modify statin type, 

add ezetimibe and/or
bempedoic acid
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Impact of a personalized, strike early and strong lipid-lowering approach on LDL-C  
levels and cardiovascular outcome in patients with acute myocardial infarction 

Patti G, et al. Eur Heart J Cardiovascular Pharmacotherapy 2025; doi 10.1093/ehjcvp/pvaf004 
 

Period C (N=122; January-June 2023): target LDL-C <55 mg/dL and personalized, SES lipid-
lowering strategy

Period A (N=198; January-June 2019): target LDL-C <70 mg/dL

Period B (N=180; January-June 2021): target LDL-C <55 mg/dL and stepwise approach

Outcome comparison between the following 3 periods 
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Impact of a personalized , strike early and strong lipid-lowering approach on LDL-C  
levels and cardiovascular outcome in patients with acute myocardial infarction 

Patti G, et al. Eur Heart J Cardiovascular Pharmacotherapy 2025; doi 10.1093/ehjcvp/pvaf004 
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Impact of a personalized , strike early and strong lipid-lowering approach on LDL-C  
levels and cardiovascular outcome in patients with acute myocardial infarction 

Patti G, et al. Eur Heart J Cardiovascular Pharmacotherapy 2025; doi 10.1093/ehjcvp/pvaf004 
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Impact of a personalized , strike early and strong lipid-lowering approach on LDL-C  
levels and cardiovascular outcome in patients with acute myocardial infarction 

Patti G, et al. Eur Heart J Cardiovascular Pharmacotherapy 2025; doi 10.1093/ehjcvp/pvaf004 
 

log-rank p=0.036
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«The lower is the better» for LDL-C should be amended as: 

«The lower, the earlier and the longer are the better», especially in patients 
at higher CV risk, such as those with diabetes mellitus
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Thank you very much for your attention!!! 
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For LDL-C values the lower is the better

A 1 mmol/L (39 mg/dL) reduction in LDL-C was associated with a …..
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1. CTT Collaborators. Lancet 2005;366:1267–1278.
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…. 23% reduction in 
major coronary events

…. 21% reduction in 
major vascular events

A meta-analysis from 90,056 individuals from 14 statin trials

CTT Collaborators. Lancet 2005;366:1267

Linear relationship




A 1 mmol/L (39 mg/dL) reduction in LDL-C was associated with a …..

Proportional reduction in 

event rate (%SE)

Proportional reduction in 

event rate (%SE)

1. CTT Collaborators. Lancet 2005;366:1267–1278.
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*

A prospective meta-analysis of data from 90,056 individuals from 14 trials involving statins showed that that statin therapy reduces the 5-year incidence of major coronary events, coronary revascularisation and stroke by approximately one fifth per 1 mmol/L (39 mg/dL) reduction in LDL-C. 

This translates into 48 fewer patients with pre-existing CHD per 1000 having major vascular events compared with 25 per 1000 individuals with no such history. 

The authors concluded that these findings reinforce the need to consider prolonged statin treatment with substantial LDL-C reductions in all patients at high risk of any type of major vascular event.1



Reference

		Cholesterol Treatment Trialists’ (CTT) Collaborators. Efficacy and safety of cholesterol-lowering treatment: prospective meta-analysis of data from 90 056 participants in 14 randomised trials of statins. Lancet 2005;366:1267-1278.
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The higher the baseline LDL value,  
the higher  the reduction of CV events with treatment

Koskinas K et al. Eur Heart J 2018
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Patients deriving the highest clinical benefit from lipid-lowering treatments:

 With high baseline LDL-C levels

 With high clinical risk

 Achieveng strong LDL-C reduction

 Achieving lowest LDL-C levels 
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Adapted from Rosensen RS. Exp Opin Emerg Drugs 2004;9(2):269-279

LaRosa JC et al. N Engl J Med 2005;352:1425-1435

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

WOSCOPS – Placebo
AFCAPS - Placebo

ASCOT - Placebo
AFCAPS - Rx WOSCOPS - Rx

ASCOT - Rx

4S - Rx

HPS - Placebo

LIPID - Rx

4S - Placebo

CARE - Rx

LIPID - Placebo

CARE - Placebo

HPS - Rx
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Secondary Prevention

Primary Prevention

Rx - Statin therapy
PRA – pravastatin
ATV - atorvastatin

200
(5.2)

PROVE-IT - PRA

PROVE-IT – ATV

TNT – ATV10
TNT – ATV80

3%

9%

ACS

Absolute risk of events in patients with different risk profile 
not achieving the target LDL-C value

12%6% 4%4%




Adapted from Rosensen RS. Exp Opin Emerg Drugs 2004;9(2):269-279

LaRosa JC et al. N Engl J Med 2005;352:1425-1435
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Rosuvastatin Clinical Overview October 2006

*

A number of landmark studies have shown that the reduction of LDL-C with statin therapy improves cardiovascular morbidity and mortality in patients with and without established cardiovascular disease.  In both primary and secondary prevention studies a greater reduction in LDL-C resulted in greater reductions in cardiovascular (CV) events. Achieving lower LDL-C levels is now increasingly accepted. 

The data clearly show that whether you have CV or not and whatever your baseline LDL-C is, however much you lower LDL-C you reduce CV risk and the lower you can get your LDL-C the better. The international guidelines for screening and intervention are based on evidence such as that presented together with epidemiological data.  It is therefore reasonable that the achievement of evidence-based treatment guideline goals can be used as a good surrogate for outcomes data until that becomes available.



References

		Ballantyne C. Low-density lipoproteins and risk for coronary artery disease. Am J Cardiol 1998;82:3Q-12Q 

		Heart Protection Study Collaborative Group. MRC/BHF Heart Protection Study of cholesterol lowering with simvastatin in 20,536 high risk individuals: a randomised placebo-controlled trial. Lancet 2002;360:7–22.

		Sever, PS et al. Prevention of coronary and stroke events with atorvastatin in hypertensive patients who have average or lower-than-average cholesterol concentrations, in the Anglo-Scandinavian Cardiac Outcomes Trial – Lipid Lowering Arm: a multicentre randomised controlled trial. Lancet 2003;361:1149-58

		Rosensen RS. Statins: can the new generation make an impression? Exp Opin Emerg Drugs 2004;9(2):269-279.

		LaRosa J, Grundy S, Waters D, et al. Intensive lipid lowering with atorvastatin in patients with stable coronary disease. N Engl J Med 2005;352:1425-1435.







Adapted from Am J Cardiol 1998;82:3Q-12Q with permission from Excerpta Medica Inc. 
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Sabatine MS, et al. N Engl J Med 2017

FOURIER trial: Main results

Cumulative incidence (%) of CV 
death, MI, stroke, hosp. for UA, 

coronary revascularization

Cumulative incidence (%) of CV 
death, MI, stroke
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FOURIER trial
Risk of events according to different LDL-C values achieved at week 4

Sabatine MS, et al. JAMA Cardiol. 2018;3:823-828

10%
13%

25%31%

CV death, MI, stroke, hosp. for UA, 
coronary revascularization
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FOURIER trial: Clinical Benefit of Evolocumab by 
Severity and Extent of Coronary Artery Disease

Sabatine MS, et al. Circulation 2018
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Contemporary real-world evidence of lipid-lowering approaches in ACS  
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2019 ESC Guidelines on dyslipidaemias
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The earlier is the achievement of LDL-C target, 
the earlier and the greater the clinical benefit
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LDL-C in ACS: GO LOWER AND FASTER!!!!!!!
AIFA document: in patients with multiple CV events or ACS, 

one single LDL-C determination allows PCSK-9i initiation
Statin Rx

YES NO

Ezetimibe
+ PCSK-9 i
(if LDL >70

and age <=80 yrs)

LDL <140 

HD potent statin + ezetimibe
and 1-mo re-evaluation

Statin + Ezetimibe
+ PCSK-9 i

LDL ≥140 
LDL <100 LDL ≥100 

Increase statin dose, 
modify statin type, 
add ezetimibe, BA
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PCSK9 syntesis inhibitors
Long-term inhibition of PCSK9
synthesis and all intracellular and 
extracellular PCSK9 functions

Gene silencing
Intracellularly
(and extracellularly) located

Newer therapeutic approaches to LDL-C lowering: siRNA
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Meta-analysis of Orion 9-10-11 trials

LDL reduction and MACE prevention

Khan SA et al. Am J Cardiol; 134:69-73
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Barriers to lipid-lowering therapy implementation
Patient-related Physician-related

Low perception of hypercholesterolemia as a risk 
factor for CV disease

“Indulgence" in cholesterol levels due to weak 
awareness that cholesterol is causal in atherosclerosis  

Statin-specific side effects Reduced awareness of LDL-C targets
Statins nocebo effect Clinical inertia

Aversion to pharmaceuticals Inadequate follow-up plan for therapy 
implementation

Non-adherence Poor patient-physician relationship
Polypharmacy Reduced awareness of the safety of low LDL-C levels 

Tips to overcome barriers to lipid-lowering therapy implementation
Removal of cholesterol reference values in the reports of blood tests

Screening programs for hypercholesterolemia and tests for early detection of subclinical atherosclerosis
Healthy diet advertising campaigns

Involvement of general practitioners in the management of hypercholesterolemia 
Increased knowledge and awareness of CV risk categories and recommended LDL-C targets

Improve doctor-patient relationship 
Statin re-challenge in the case of side effects

Combination therapy to reach LDL-C targets as early as possible

Patti G et al.  Vascular Pharmacology, Dec 1, 2022. doi: 10.1016/j.vph.2022.107137
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Bempedoic Acid is not Activated in the Skeletal Muscle

Pinkosky S et al. Nat Commun. 2016;7:13457. doi: 10.1038/ncomms1345
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Bempedoic acid: safety analysis in >3,600 patients 

Banach M. et al., JAMA Cardiol July 1, 2020.

Muscular weakness 0.5 (13) 0.6 (7) NS

New-onset diabetes/hyperglycemia 4.0 (96) 5.6 (67) 0.03

Blood uric acid increased 2.1 (51) 0.5 (6) < 0.001

Hyperuricemia 1.7 (40) 0.6 (7) 0.007

Gout 1.4 (33) 0.4 (5) 0.008

Blood creatinine increased 0.8 (19) 0.3 (4) NS

Glomerular filtration rate decreased 0.7 (16) <0.1 (1) 0.02

Hepatic enzyme elevation 2.8 (67) 1.3 (15) 0.004

> 3 times the upper reference limit 0.7 (18) 0.3 (3) NS

> 5 times the upper reference limit 0.2 (6) 0.2 (2) NS

Neurocognitive disorderse 0.7 (16) 0.8 (9) NS

Treatment-Emergent  Adverse Events Bempedoic Acid
N=2424,  % (n)

Placebo
N=1197,  % 

(n)
p value

Overview of AEs in All Patients 

Any AE 73.1 (1771) 72.5 (868) NS

Serious AEs 14.1 (341) 13.3 (159) NS

Discontinuation due to AEs 11.3 (273) 7.8 (93) NS



Bempedoic acid: a guide for clinical use

Patti G et al.  Vascular Pharmacology, Dec 1, 2022. doi: 10.1016/j.vph.2022.107137
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