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Relative risk reduction (mean 25% LDL decrease) 

CTTC meta-analysis of 14 RCTôs with 90,056 
participants 

óFirst generationô statin trials ï reduction in  major vascular events 

Residual risk: 78% 

21% 



Addressing residual risk through lipid regulation 

Paradigms of benefit 

Therapeutic agents 

Lower LDL further Raise HDL 

Increase statin dose 

More potent statins 

Cholesterol absorption inhibitors 

ezetimibe 

Niacin 

PPAR regulation 

Fibrates, glitazones 

CETP inhibitors 

ócetrapibsô 

Reduce residual risk 

PCSK9 inhibitors 



Emerging Risk Factors Collaboration 
LDL & non-HDL as independent risk factors 

Danesh et al (2009) JAMA 302:1993-2000 

302,430 subjects; 2.79 million pt-yrs; 8857 MIs; 3928 strokes; 68 studies 



Continuous association of LDL with CHD risk  

ARIC Study 

0 

0,5  

1 

1,5  

2 

2,5  

3 

1 2 3 4 5 
0 

0,5  

1 

1,5  

2 

2,5  

3 

1 2 3 4 5 

Men Women 

LDL- C quintiles  LDL- C quintiles  

95       120        137        156         
185 

88      113        131        152         
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Circulation 2001; 104:1108 



On trial very low levels of atherogenic 

lipoproteins and CVD risk 

Meta ïanalysis by Boekholdt et al. (2014) JACC 64  



LDL as the principal causative agent in 

atherosclerosis and primary therapeutic target  

LDL 
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Effects of adding ezetimibe to a statin 
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19% 

 23% 

 23% 

 21%  

Lipka L, et al. J Am Coll Cardiol (Suppl). 2002. Melani L, et al. J Am Coll Cardiol (Suppl). 2002. Davidson M, et al. J Am Coll 

Cardiol (Suppl). 2002.  Ballantyne C, et al. J Am Coll Cardiol (Suppl). 2002. Bays H, et al. J Am Coll Cardiol (Suppl). 2002. 

Addition of ezetimibe to statin lowers LDL-C an additional 19%-23%. 



Dual therapy 

Dose doubling regimen 

10 20 30 40 50 60 

% reduction in LDL-C 
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Statin 10 mg 
+ Ezetimibe 

10 mg 

Rationale for combination ezetimibe + statin  

6% 6% 6% 

19-23% 

Lipka L, et al. J Am Coll Cardiol (Suppl). 2002. Melani L, et al. J Am Coll Cardiol (Suppl). 2002. Davidson M, et al. J Am Coll 

Cardiol (Suppl). 2002.  Ballantyne C, et al. J Am Coll Cardiol (Suppl). 2002. Bays H, et al. J Am Coll Cardiol (Suppl). 2002. 



Options in LDL lowering 
High dose statin vs. Dual therapy 

21st March 2014 

AE profile 

High vs moderate dose statin 

Event Odds ratio(CI) 

Any AE 1.44(1.33-1.55) 

LFT abnormalities 4.48(3.27-6.16) 

CK>10 9.97(1.28-77.9) 

Rhabdomyolysis 1.66(0.60-4.57) 

Silva et al (2007) Clin. Therap. 29:253-260 



IMPROVE-IT: Improved Reduction of Outcomes: 

Vytorin Efficacy International Trial 

Ezetimibe 10 mg + 
simvastatin 40-80 mg 

Simvastatin 40-80 mg 

18,144 patients 

ÅMen and women  
ÅAged ²18 years 
ÅHigh-risk ACS 
ÅOn statin therapy, mean 

LDLc=63 mg/dl 

Event driven - 5250 subjects 
have a primary event.  

Results to be presented AHA 2014 

Primary End Point 

ÁComposite of CV death, major coronary 
events, and stroke 

2005 2014 

Blazing et al (2014) Am. Heart J. 168:205-212 



IMPROVE-IT: Improved Reduction of Outcomes: 

Vytorin Efficacy International Trial 

Laufs et al (2014) Europ. Heart J. doi:10.1093/eurheartj/ehu228 


