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Yesterday 

-  CVD major burden 
 
-  LDL- C causally related with CVD  
 
-  LDL- C goals: the lower the better  
 
-  Statins : corner stone in therapy  
 
treatment: we can do much better...  
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How well do we do? 
Reduction  
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A glance at the future é 



Atherosclerosis  

ÅLDL 

ÅHDL 

ÅTG 

ÅLp(a)  

ÅInflammation  



Lipid Modifying Drugs  

Å Cholesterol absorption inhibitors 

Å Squalene synthase inhibitors (SSI) 

Å Microsomal triglyceride transfer protein (MTP) inhibitors 

Å Acyl coenzyme A acyltransferase (ACAT) inhibitors 

Å Diacylglycerol acyltransferase (DGAT) inhibitors 

Å Thyroxin receptor agonists 

Å ApoB mRNA antisense drugs  

Å PCSK9 antibodies 

Å ApoA1- based strategies (iv)  

Å Cholesterol ester transfer protein (CETP) inhibitors 



ApoA- 1 based therapy  

ü ApoA1 Mimetics, such as APL- 180 Novartis  

ü Full - length ApoA1, such as ApoA1 Cerenis Therapeutics  

ü Pre- Beta HDL, as generated by delipidation, HDL Therapeutics 
Inc.  

ü Reconstituted HDL, CSL Ltd.  

ü ApoA1 Milano MDCO216, The Medicines Company 

ü Trimeric ApoA1, Borean Pharma and now Roche 

ü RVX- 208, as developed by Resverlogix  

ü Fx- 5A, as developed by Kinemed Inc.  



HDL epidemiology 

Emerging Risk Factors Collaboration, JAMA 2009 

302K participants in 68 prospective studies  



Just because an 
intervention raises HDL - C,  
we cannot ASSUME that MI 

risk will be lowered  



HDL intervention; failures  
Torcetrapib, Dalcetrapib, Niacin  
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HDL cholesterol remains a 
useful marker of MI risk  

and  
should continue to be 
measured routinely to 

assess risk  



Correlation in 
observational epidemiologic 

studies  
does NOT  

equal causation  



Observational 
epidemiology 

Hypothesis Raised  
Result of testing of 

hypothesis in clinical 
trial  

PVCs post MI is 
associated with 

increased risk of  
sudden death 

Suppression of PVCs 
with medicines will 

reduce risk of sudden 
death 

(CAST trial 1989)  
Treatment with 
antiarrhythmics 
suppressed PVCs, 
INCREASED risk of 
arrhythmic death  

Hormone replacement 
therapy use is 

associated with lower 
risk of CVD  

HRT will lower risk 
of CVD 

(HERS, WHI trials)  
HRT INCREASED risk of 

MI and stroke  

Anemia in patients 
with T2D and CKD is 

associated with 
increased risk of CVD  

Correcting anemia 
with Epo will lower 

risk of CVD  

(TREAT trial, 2009)  
Epogen administration 
corrected anemia but 
INCREASED the rate of 

stroke  



N = 126 Placebo 

N = 126 Low dose 

N = 126 Mid dose 

N = 126 High dose 

Observation  
2 to 5 weeks  

50 Sites  
Canada, US, 

France, 
Netherlands  

 
 

Up to 1000 
Subjects  

Screened w/ 
Baseline IVUS 

following  
Acute ACS Event 

IVUS Visit  
Screening 

Infusion Visits  

Therapy Period  
5 weeks 

Long Term 
FU 6 mo 

Follow- Up 
Visit  

CHI- SQUARE Study Design 

IVUS Visit  



LDL- C is primary target,  
it meets all criteria  



Lipid Modifying Drugs  

Å Cholesterol absorption inhibitors 

Å Squalene synthase inhibitors (SSI) 

Å Microsomal triglyceride transfer protein (MTP) inhibitors 

Å Acyl coenzyme A acyltransferase (ACAT) inhibitors 

Å Diacylglycerol acyltransferase (DGAT) inhibitors 

Å Thyroxin receptor agonists 

Å ApoB mRNA antisense drugs  

Å PCSK9 antibodies 

Å ApoA1-based strategies (iv) 

Å Cholesterol ester transfer protein (CETP) inhibitors 
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A New Drug Class 
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Small molecule 
drug mechanism 
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Human ApoB- 100 
Ideal Target  

ÅApoB- 100: 

ïexpressed in liver  

ïessential for 
synthesis and 
transport of VLDL and 
LDL- C 

ïbiologically 
validated  

ïUndruggable for small 
molecules 



70 

Dose Dependent Reduction in  
ApoB  



Adverse Events 

ü Injection site reaction  

ü ALT increases 



FDA approval 

Åhttp://www.kynamro.com/families/now - approved- press-
release.aspx  
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PCSK9; a success story  

ÅAffected family members with:  

ÅTotal cholesterol in 90th percentile 

ÅTendon xanthomas 

ÅCHD 

ÅEarly MI  

ÅStroke 




