
Ezetimibe and Vytorin

Teng-Yao Yang

Cardiovascular Department

Chang Gung Memorial Hospital, Chia-Yi



Contents

• 1 The action site and metabolism of Ezetimibe

• 2 The LDL lowering effect of Ezetimibe

• 3 Effect on non-lipid risk factors

• 4 Effect of some surrogate markers

• 5 Effect on Cardiovascular events

• 6 Safety issues

• 7 Issue about Health Insurance System

• 8 Conclusion



Expert Rev Cardiovasc Ther. 2008;6(4):447-470.Niemann–Pick C1-like 1 protein (NPC1L1)



4

Metabolism of Ezetimibe

• Rapidly metabolized to an 
active glucuronide metabolite

• Both parent drug and 
metabolite inhibit cholesterol 
absorption

• Glucuronide metabolite more 
potent than parent drug in 
inhibiting cholesterol 
absorption

• Repeated enterohepatic 
circulation results in long 
duration of action

Adapted from Catapano AL Eur Heart J Suppl 2001;3(suppl E):E6-E10; van Heek M et al Br J Pharmacol 2000;129:1748-1754; 
Patrick JE et al Drug Metab Dispos 2002;30:430-437; Ezzet F et al Clin Ther 2001;23:871-885.
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Pharmacokinetics of Ezetimibe

Metabolism

• Ezetimibe is metabolized primarily in the small intestine and liver via 
glucuronide conjugation with subsequent biliary excretion

Elimination 

• half-life of ezetimibe approximately 22 hours

• Ezetimibe and ezetimibe-glucuronide are the major drug-derived 

compounds detected in plasma, constituting approximately 10 to 20 %

and 80 to 90 % of the total drug in plasma, respectively. Both ezetimibe 

and ezetimibe-glucuronide are slowly eliminated from plasma with 

evidence of significant enterohepatic recycling. 

Adapted from Bays HE et al Clin Ther 2001;23:1209-1230; Kirsten R et al Clin Pharmacokinet 1998;34:457-482.



Dose–Response Effect of Ezetimibe 

Monotherapy

Expert Rev Cardiovasc Ther. 2008;6(4):447-470.

In clinical studies, ezetimibe (10 mg) monotherapy significantly reduces LDL-C levels 

in hypercholesterolemic patients by -17.2 to -22.3% (p < 0.01 to < 0.001) compared with placebo

Doses of 20 and 40 mg ezetimibe were well tolerated in early trials; however,

these doses provided minimal additional lipid-altering benefit .
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Ezetimibe vs Plasma LDL-C：
Dosage reaction

SEM= 標準誤差平均 (standard error of the mean)

*相較於安慰劑，p<0.01

取材自 Bays HE et al Clin Ther 2001;23:1209-1230.
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Ezetimibe vs Plasma LDL-C :
Comparison between morning and evening administration
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Adapted from: Bays HE et al Clin Ther 2001;23:1209-1230; Data on file, MSD.

Placebo
(n=36)

+4.9

Ezetimibe
5 mg (n=36)

–16.7*

Ezetimibe
10 mg (n=39)

–17.5*

Ezetimibe
5 mg (n=40)

–13.8*

Evening administration

Ezetimibe
10 mg (n=38)

–18.2*



Ezetimibe Add-on to Statin Therapy

Expert Rev Cardiovasc Ther. 2008;6(4):447-470.

When added to statins, ezetimibe reduces LDL-C levels significantly beyond those with statins alone (-5.9 to -21.0%; p < 0.05 to < 0.001)
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Ezetimibe and Statin Effects on 

Cholesterol Precursors

Sitosterol: marker of cholesterol absorption
Campersterol: marker of cholesterol synthesis

Expert Rev Cardiovasc Ther. 2008;6(4):447-470.



Ezetimibe On Fatty Liver

FEBS Lett. 2007 Dec 11;581(29):5664-5670.



Ezetimibe On Insulin Sensitivity (1)

FEBS Lett. 2007 Dec 11;581(29):5664-5670.



Ezetimibe On Insulin Sensitivity (2)

This study registered 100 cases. 

Of the cases, 50 [57.1 ± 11.1 years (24 (48%) females and 26 (52%) males)] were administered 40 mg/day 
pravastatin (group 1) and 50 [53.2 ± 12.2 years (27 (54%) females and 23 (46%) males)] were administered 

10 mg pravastatin + 10 mg ezetimibe (group 2). 
Results In group 1, total cholesterol fell from 231.1 ± 83.5 mg/dl to 211.3 ± 37.2 mg/dl (p = 0.03), triglyceride from 

243.5 ± 96.8 mg/dl to 190.9 ± 55.2 mg/dl (p =  0.003), and LDL cholesterol from 165.7 ± 29.7 mg/dl to 133.4 ± 26.6 mg/dl 
(p = 0.02). In group 2, total cholesterol dropped from 250.9 ± 51.8 mg/dl to 187.9 ± 34.9 mg/dl (p =  0.001), triglyceride 
from 270.3 ± 158.9 mg/dl to 154.6 ± 60.7 mg/dl (p  = 0.001), and LDL cholesterol from 158.1 ± 47.5 mg/dl to 

116.9 ± 26.4 mg/dl (p = 0.001). Insulin resistance decreased from 4.05 ± 2.31 to 3.16 ± 1.90 
(p = 0.07) in group 1 and from 2.96 ± 1.50 to 2.05 ± 0.55 (p = 0.009) in group 2. 
High sensitive C-reactive protein fell from 6.69 ± 6.11 mg/l to 3.02 ± 1.70 mg/l 
(p  = 0.01) in group 1 and from 6.36 ± 2.06 mg/l to 2.68 ± 1.69 mg/l (p  = 0.001) in 
group 2. 

Inflammation. 2007 Dec;30(6):230-235.



Ezetimibe On Insulin Sensitivity (3)

A randomized, double-blind, placebo-controlled

clinical trial was carried out in 12 obese, dyslipidaemic
patients, independently of their basal insulin sensitivity. At
the beginning of the study, a metabolic profile was measured,
and insulin sensitivity estimated using the euglycaemichyperinsulinaemic
clamp technique. 
The volunteers were randomly assigned to receive ezetimibe (10 mg/day 
in the morning) or placebo for a period of 90 days. After intervention,
a similar metabolic profile was measured and a second
clamp study was performed.

Results: Ezetimibe administration for 90 days decreased
total (6.0 ± 0.5 vs. 4.2 ± 0.9 mmol/L, p = 0.011) and
low-density lipoprotein (4.0 ± 0.7 vs. 2.2 ± 0.8 mmol/L,
p=0.003) cholesterol concentrations without modification of
insulin sensitivity (3.0 ± 0.6 vs. 2.9 ± 0.7 mg/kg/min, p =
0.345).



Ezetimibe On CRP

(J Am Coll Cardiol 2007;49:2003–9)



Change of CRP and Change of LDL

(J Am Coll Cardiol 2007;49:2003–9)



JUPITER
LDL reduction, hsCRP reduction, or both?

Minimal Correlation between change in LDL and change in hsCRP

r value

Achieved LDLC, 

Achieved hsCRP 0.10

Percent change in LDLC,

Percent change in hsCRP 0.15

Less than 2 percent of the variance in achieved hsCRP was

explained by the variance in achieved LDLC



Statins on Coagulation

Arterioscler Thromb Vasc Biol. 2005;25:287-294.



Rosuvastatin and Thromboembolism



Ezetimibe on Surrogate Markers

• 1 Carotid IMT

• 2 Endothelial function



NEJM April 3 2008, 358;14:1431-1443



ENHANCE Study Design

Simvastatin 80 mg
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hsCRP
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Variable
Simvastatin

Monotherapy
Simvastatin plus

Ezetimibe
P value
(mean)

Mean Median Mean Median

Millimeters

Baseline n=342 n=338

Mean cIMT 0.700.13 0.69 0.690.13 0.68 0.64

Mean maximum cIMT 0.800.16 0.78 0.800.17 0.76 0.94

24 months follow-up n=320 n=322

Mean cIMT 0.700.14 0.69 0.710.15 0.68 0.29

Mean maximum cIMT 0.81±0.17 0.79 0.82±0.18 0.78 0.27

Difference from baseline 

Mean cIMT 0.00580.0037 0.0095 0.01110.0038 0.0058 0.29    

Mean maximum cIMT 0.01030.0049 0.0103 0.01750.0049 0.0160 0.27

No significant changes in 1°or 2°endpoints

consistent inferential results observed for non-parametric (median) and parametric (mean) analyses



Why ENHANCE did not Enhance?

• 1 Does post treatment CIMT predict CV events?

• 2 Baseline CIMT 



Carotid IMT



(J Am Coll Cardiol 2008)

LDL<100

LDL<130



(J Am Coll Cardiol 2008)

CIMT  decrease in aggressive group
No matter ezetimibe or not



Endothelial Function

Mayo Clin Proc. 2009;84(4):353-361



Flow Mediated Dilatation



Cardiovascular Events

• SEAS



SEAS
Simvastatin + Ezetimibe in Aortic 

Stenosis 
A Randomized Controlled Study



Simvastatin + Ezetimibe                
in Aortic Stenosis

Primary Objective

In patients with asymptomatic aortic stenosis, to 
evaluate whether treatment with ezetimibe 10 
mg/day and simvastatin 40 mg/day compared to 
placebo will reduce the risk of:

Major cardiovascular events: 
Cardiovascular death
Aortic valve replacement surgery
CHF as a result of progression of AS
Non-fatal myocardial infarction
CABG or PTCA
Hospitalized UAP
Non-hemorrhagic stroke



SEAS: Treatment Randomization
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Results

Primary Endpoint

Major CV Event N=333 N=355                   NS   

Secondary Endpoint

Aortic Valve Dx Events N=308              N=326                   NS

Atherosclerotic Events N=148(15.7%)  N=187(20.1%)      p=0.02

Adapted from press release 07-2009-VYT-2008-TW-7421-PR

Ezetimibe 10mg+
Simvastatin40 Placebo P value

22% Reduction





Side Effects

• No increased liver or muscle injury as 
compared with statin or placebo.

• No increased cancer incidence.



Price /Efficacy Comparison for Lipid Lowering Agents 

Product
VYTORIN
(ezetimibe/

simvastatin)

Zocor Lipitor Lescol Mevalotin Crestor

Efficacy /  

Cost

Reduce

LDL-C%

Price

NT$

Reduce

LDL-C%

Price

NT$

Reduce

LDL-C%

Price

NT$

Reduce

LDL-C%

Price

NT$

Reduce

LDL-C%

Price

NT$

Reduce

LDL-C%

Price

NT$

10mg -37% 28.9 -46% 30.8

20mg -52% 51

40mg -42% 32 -48% 49.1 -30% 36.6

80mg -33% 27

衛生署
適應症

原發性高膽固醇血症 ,
同型接合子家族性高膽
固醇血症

REMARKS : VYTORIN 

為一複方產品，內含有
20mg simvastatin 及
10mg ezetimibe 經由
雙重抑制作用，一方面
利用simvastatin 控制體
內膽固醇生合成，一方
面再利用ezetimibe經由
腸胃道抑制膽固醇的吸
收，以達到降低膽固醇
的目的。

高膽固醇血症，

高三酸甘油酯血症

降低冠心病高危險群

及冠心病患者的心血

管事件發生率及冠心

病致死率

高膽固醇血症、

高三酸甘油脂血症

原發性高膽固醇血症、

原發性混和型血脂異常

預防冠心病病人，

在接受穿皮血管整形術

(PTCA)後的重大心臟血

管不良事件

原發性高膽固醇血症、

合併高膽固醇血症及

高三酸甘油脂血症

初發性預防:心肌梗塞，

冠狀動脈心臟病

再發性預防:心血管發

作，腦血管發作

高膽固醇血症、
高三酸甘油脂血症

Reference : Am J Cardiol 2003;92:152–160

AHJ 2005;149:464-73

** FDA –Lescol /Crestor IPC    *** Taiwan -IPC



Conclusions (1)

• Ezetimibe reduce LDL by inhibit cholesterol absorption in small intestine 

(both from food and bile juice).

• Because Ezetimibe has a long half life (22hr) which makes the block of 

cholesterol absorption more complete and convenient.

• Used alone, it could reduce LDL by 17. 2-22.3%. 

• It may reduce insulin resistance and fatty liver, hs-CRP but not 

thromboembolism.

• It may have positive effect on endothelial function but not on carotid IMT.

• It may reduce the coronary ischemic event although not sure.

• It did not cause serious liver and muscle injury as statin and it did not 

increase cancer risk.

• Taking all the above and the rules of  the health insurance system in 

Taiwan , It may be helpful when statin is not tolerable or not effective.



Conclusion (2) 

• Vytorin (Ezetimibe 10mg + Simvastatin 20 mg) may 

be used as 1st line lipid-lowering agents as statins 

(according to the rules of the health insurance system 

in Taiwan).

• It may reduce  LDL by 52% (similar or better than 

Atorvastatin 40mg, Rosuvastatin 10 mg.)

• However, there is no strong and consistent evidence 

of the positive effect of Ezetimibe or Vytorin on 

cardiovascular events yet.


