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Novel Approaches to Modify  

Lipids and Lipoproteins 

 Low Density Lipoprotein 

 High Density Lipoprotein 

 Triglyceride Rich Lipoproteins 

 Inflammation 

 Lipoprotein a  
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New Approaches to LDL Reduction  

What is in development? 

 • Cholesterol Absorption Inhibitors 

• Squalene Synthase (SSI) inhibitors 

• Apo B mRNA antisense drugs  

• Microsomal Triglyceride Transfer Protein (MTP) inhibitors 

• Thyroxin Receptor Agonists 

• PCSK9 Inhibitors 
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LDL-Receptor Function and Life Cycle 
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The Role of PCSK9 in the Regulation  

of LDL Receptor Expression 
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PCSK9 LOF Mutations 

Adapted from Cohen JC. N Engl J Med 2006;354:1264-72;  ARIC=Atherosclerosis Risk in the Community 
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88 percent reduction in the risk of CHD 

28 percent reduction in frequency 
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Loss of Function PCSK9 Mutations 

 Only a small number of patients who are homozygous (or 
compound heterozygotes) for PCSK9 have been discovered 
and studied. 

 These patients appear to have: 

 Very low LDL-C levels (~10-20 mg/dL) 

 Relatively low TG levels   

 Normal HDL-C levels 

 These patients have no other health problems 
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Familial Hypercholesterolemia 
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Familial Hypercholesterolemia 

Mabuchi H et al. Circulation 1989;79:225–232. 



10 

FH in the Netherlands: 

Screening between January 1994 and December 2010 



11 

FH in the Netherlands: 

Screening between January 1994 and December 2010 
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FH Patients at LDL Goal 
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Impact of a SAR236553/REGN727  

on LDL Receptor Expression 
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The Use of a PCSK9 Monoclonal AB  

in heFH Patients 

A Randomized, Double-Blind, Placebo-Controlled Trial  

of the Safety and Efficacy of a Monoclonal Antibody  

to PCSK9, REGN727/SAR236553, in Patients with Heterozygous 

Familial Hypercholesterolemia  

on Stable Statin Dose With or Without Ezetimibe Therapy 

Evan A. Stein, Dan Gipe, Jean Bergeron, Daniel Gaudet, Robert 

Weiss, Robert Dufour, Richard Wu, Robert Pordy. Lancet, May 2012 
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The Use of a PCSK9 Monoclonal AB  

in heFH Patients 

 The goal of this Phase II trial was to evaluate the LDL-C efficacy and 
safety of REGN727/SAR236553 in: 

o A larger population 

o More diverse HeFH population in terms of LDLr defects   

o More severely affected and aggressively treated group of HeFH 
patients, including those with CAD 

o Assess multiple and higher doses combined with different 
dosing regimens of REGN727/SAR236553 
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The Use of a PCSK9 Monoclonal AB  

in heFH Patients 
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The Use of a PCSK9 Monoclonal AB  

in heFH Patients 
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The Use of a PCSK9 Monoclonal AB  

in heFH Patients: Results 
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The Use of a PCSK9 Monoclonal AB  

in heFH Patients: Results 
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The Use of a PCSK9 Monoclonal AB  

in heFH Patients: Goal Attainment 
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The Use of a PCSK9 Monoclonal AB  

in heFH Patients: Secondary Results 
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The Use of a PCSK9 Monoclonal AB  

in heFH Patients: Safety 
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The Use of a PCSK9 Monoclonal AB  

in Hypercholesterolemic Patients 



24 

The Use of a PCSK9 Monoclonal AB  

in Hypercholesterolemic Patients 

Kohli P, et al. Clin Cardiol. 2012;35:385-391. 
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The Use of a PCSK9 Monoclonal AB  

in Hypercholesterolemic Patients: Results 
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The Use of a PCSK9 Monoclonal AB  

in Hypercholesterolemic Patients: Results 
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Conclusion 

In the next five years, we will prove or disprove 
that additional LDL lowering with other agents 

than statins is effective  

and  

we will show or not show that the HDL 
hypothesis is true. 


