[image: image1.png]Complementary actions of statin and £zerroL™

Plasma secretion ——»VLDL—»IDL

Lot
Hepaticsynifesis ; ﬁ
Upaprotein

s
| S o’}:»

Choestertl qﬁé gj‘f‘

FrA
Ehy\nm\u;n - T
femnan Uw\nlunn

Bl acils

Aipose
tissue

Common
e duct

Distary fat ETROL

+ cholesterol

Adapted from hahley and Bersot2 Champe and Harvey: Ginsherg and Goldberg 5«



Optimizing lipid management by dual inhibition

Claude Benedict, MD, PhD, FACC, FRCPC

Division of Cardiology

University of Texas Medical School
Houston, Texas.

Introduction

Several mega-trials in the past 10 to 15 years have convincingly demonstrated that lowering of low-density lipoprotein cholesterol (LDL-C) decreases mortality, and Cardiac and Vascular endpoints in both diabetic and non diabetic patient populations. HMG-CoA reductase inhibitors or statins, are the most potent and frequently used drugs for treating patients with hypercholesterolemia. Despite their established efficacy, the number of patients who achieve and maintain target LDL-C levels appropriate for their risk profile( as recommended by the US National Cholesterol Education Program Adult Treatment Panel III (NCEP ATP III)) are relatively small (~ 20%), indicating a significant treatment gap between recommended lipid goals and reality of clinical practice. 

New NCEP (National Cholesterol Education Program) Guidelines

Investigators from the NCEP Coordinating Committee assessed the data from recent clinical trials that provide the rationale for recommending a further reduction in LDL-C levels. Under the new guidelines, the highest-risk category has been extended to include individuals with non-coronary atherosclerosis, diabetes mellitus, and multiple risk factors, conferring a 10-year CHD risk greater than 20%. This in effect nearly doubles the number of patients with difficult-to-attain LDL-C goals. 
* Changes to NCEP ATP III LDL-C Goals
	Risk Category
	Publication
	LDL-C Goal

	CHD or CHD risk equivalents
(10-year risk >20%)
	ATP III
	<100 mg/dl (2.5 mmol/L)

	
	Modification
	Optional goal of <70 mg/dl (1.8 mmol/L)

	2+ risk factors 
(10-year risk (20%)
	ATP III
	<130 mg/dl (3.4 mmol/L)

	
	Modification
	Optional goal of <100 mg/dl (2.5 mmol/L) 
for 10–20% risk group


Adapted from Grundy SM et al Circulation 2004;110:227–239; Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults JAMA 2001;285:2486–2497. 
The importance of aggressive LDL-C lowering in high-risk patients has been supported by the results of the Heart Protection Study. This showed that in even in patients with a starting LDL-C of 100mg/dl or less and risk factors, a further reduction in LDL-C produced the same proportional reduction in mortality and morbidity. Thus for high-risk patients it is prudent to aim for a LDL-C level of ~70mg/dl, provided there are no significant side effects particularly from high dose statin treatment.  

Limitations of statin therapy

In the Atorvastatin Comparative Cholesterol Efficacy and Safety Study (ACCESS), at initial doses, LDL-C goal were achieved in 53% of patients receiving atorvastatin, 38% of simvastatin, 28% of lovastatin, and 15% of pravastatin or fluvastatin. Only 43% of patients with coronary heart disease (CHD) receiving the initial dose of atorvastatin and even fewer patients receiving initial doses of other statins achieved ATP II goals. At maximum titration (up to 80mg), 72% of patients with CHD receiving atorvastatin in ACCESS achieved the ATP II goal, but atorvastatin at maximum dosage like other statins has been associated with increased incidence of elevated liver enzymes (hepatotoxicity) and myalgias . Thus concerns about safety often prevent physicians from titrating the statin doses high enough to achieve recommended targets and maintaining them long term. 

Ezetimibe, a selective cholesterol absorption inhibitor

Ezetimibe is a novel cholesterol absorption inhibitor that prevents the absorption of dietary and biliary cholesterol without affecting the absorption of triglycerides or fat-soluble vitamins. Ezetimibe inhibits cholesterol absorption in the intestine, whereas statins inhibit cholesterol production primarily in the liver. 
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Optimizing lipid management by dual inhibition

In general, coadministration of ezetimibe with a statin provided a significantly incremental reduction in decreasing LDL-C over a statin alone. Reductions in apo B, total cholesterol, and triglycerides, as well as increase in HDL-C, were all significantly greater with coadministration therapy. Co-administration of ezetimibe with the starting dose of a statin (10mg) provided similar reductions to those achieved with the maximal dose of the same statin (80mg) alone for LDL-C, total cholesterol:HDL-C ratio, and triglycerides but significantly greater increase in HDL-C. In addition to this enhanced efficacy significant reductions in hs-CRP were also observed when ezetimibe was coadministered to with statins, suggesting an additional anti-inflammatory effect on vascular endothelium. Thus the coadministration of ezetamibe with a statin produces superior LDL-C, triglyceride and HDL-C efficacy when compared to high dose statins with out the side effects of high dose statins 
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The number of patients who achieved NCEP ATP II goals for LDL-C was also statistically larger in patient receiving coadministration therapy. 

Coadministration of ezetimibe and statins was well tolerated, with an overall safety profile similar to that of statin alone. All elevations in hepatic enzymes after random assignment were asymptomatic, and no cases of hepatitis, jaundice, or other clinical signs of liver dysfunction were reported. 

Conclusions

Statin doses are often not titrated to achieve recommended LDL-C goals, and at starting doses of statin therapy, most patients do not receive sufficient LDL-C reductions to attain target. According to ‘the rule of six’, each doubling of a statin dose provides only 6% additional LDL-C reduction, which has been demonstrated with all of the statins. The need for multiple dosage adjustments may limit the routine use of optimum statin doses in clinical practice. 

In conclusion, ezetimibe coadministration with a statin may enable more patients to achieve recommended target LDL-C levels by offering greater LDL-C lowering with fewer dose titrations as well as a well-tolerated option for patients with whom maximal dose statin monotherapy is inadequate. 
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*Adapted from Worldwide Product Circular (ezetimibe), MSP; data from Registration File, MSP; Ballantyne CM et al Circulation 2003;107:2409-2415; Davidson MH et al J Am Coll Cardiol 2002;40:2125-2134.
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