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Cholesterol, arterial inflammation and 

destabilization of atherosclerotic plaque: 

new indications and new weapons



The LDL principle

Epidemiology

Pathophysiology

Genetics

Pharmacology 



Risk Pattern for Subsequent CV Events Over a 

Range of LDL-C Values1

CV = cardiovascular; CHD = coronary heart disease; MS = metabolic syndrome; IFG = impaired fasting glucose; CVD = CV disease.
1. Robinson JG et al. Am J Cardiol. 2006;98:1405–1408.

CHD + Diabetes

CHD + MS or IFG

CHD – No MS or IFG

Diabetes – No CVD

No Diabetes – No CVD
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Effects of cholesterol crystals on plaque integrity in 

coronary arteries of patients who died of ACS

Crea F and Liuzzo G J Am Coll Cardiol 2013;61:1–11



Ference BA  et al. J Am Coll Cardiol 2015

Linear Association Between Genetically and Pharmacologically 

Mediated Lower LDL and Risk of Coronary Heart Disease



• Present

• Future









J Am Coll Cardiol. 2018 Nov 8.







Estimates of Time to Death for Statin  Users 
According to Adherence Level

Rasmussen JN et al. JAMA. 2007;297:177-186



Ference B et al European Heart Journal (2017) 0, 1–14

All therapies that act predominantly to lower LDL up-

regulate LDL receptors and thus increase LDL clearance



Plot of the IMPROVE-IT Trial Data and Statin 

Trials for Change LDL-C vs Clinical Benefit

Cannon CP et al. N Engl J Med 2015;372:2387-2397



Why a monoclonal antibody?

Why PCSK9 as a new target?



Proprotein convertase subtilisin/kexin 9                     

(PCSK9)

• Biochemistry / Physiology

• Epidemiology

• Genetics

• Pharmacology



PCSK9: physiological role and 

pharmacological modulation



Interaction of PCSK9 and the LDL receptor 

Stein EA and Swergold GD  Curr Atheroscler Rep (2013) 15:310







Cumulative Incidence 

of Cardiovascular 

Events

Sabatine MS et al N 

Engl J Med. 2017 

376(18):1713-1722





Cumulative Incidence of the Composite Primary End Point

Schwartz GG et al N Engl J Med. 2018 Nov 7



Effect of statins and PCSK9 inihibitors on the risk 

of CVD for various durations of total treatment 

Ference BA et al Eur Heart J. 2018 Jul 14;39(27):2540-2545



Combined lipid-lowering therapy

Drug class
LDL-C

Decrease (%)

HDL-C

Increase (%)

TG

Decrease (%)

Statin

Ezetimibe

Feno

+++ + ++

++ + +

+ ++ ++++

Non-HDL-C

Decrease (%)

++

+

PCSK9 inhibotor +++++ ++++ +



• Present

• Future



Parhofer KG Curr Opin Lipidol 2017, 28:452–457



Sathiyakumar V et al Trends Pharmacol Sci. 2018 Aug;39(8):733-747

Therapeutic Approaches for Managing Dyslipidemia 



Parhofer KG Curr Opin Lipidol 2017, 28:452–457



Overview of lipoprotein metabolism and emerging 

targets for lipid-lowering therapies.

Gaudet D et al Canadian Journal of Cardiology 33 (2017) 872e882



Lupo MG and Ferri N i





Effects of Inhibition of ANGPTL3 with a Monoclonal 

Antibody on Triglyceride Levels in Human Volunteers

N Engl J Med. 2017 Jul 20;377(3):211-221



N Engl J Med. 2017 Jul 20;377(3):211-221



Inhibition of mRNA by Antisense Oligonucleotides 

Sathiyakumar V et al Trends Pharmacol Sci. 2018 Aug;39(8):733-747



Effect of ANGPTL3-

LRx on Levels of 

ANGPTL3 Protein, Apo 

C-III, Triglycerides, and 

Non-HDL C in the 

Multiple-Dose Groups.



Overview of new and 

emerging targets for the 

prevention and

treatment of 

atherosclerotic 

cardiovascular diseases

Arsenault B et al CLINICAL 

PHARMACOLOGY & 

THERAPEUTICS | VOLUME 104 

NUMBER 2 | AUGUST 2018


