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Biological Janus:



ILLUMINATE study
Torcetrapib

One of the most promising new approaches in 
cardiovascular medicine hit the buffers on Dec 2 when 
Pfizer announced the stopping of its phase III clinical trial 
development of torcetrapib. 

This trial was a large international randomised study of 
torcetrapib plus atorvastatin versus atorvastatin alone in 
15 000 patients with or at risk of coronary heart disease. 
There had been 82 deaths in the torcetrapib plus 
atorvastatin group, compared with 51 deaths in the 
group taking atorvastatin.

The Lancet, Dec 7th, 2006

Wall Street Journal, Dec 4th 



The reasons for the failure are still 
unknown.

Hypertension

Dysfunctional HDL

Other unknown reason? 

Possible reasons



HDL and cardiovascular risk
RR of CHD for lipid factor quintiles in ARIC study

Sharrett, AR et al. Circulation 2001;104:1108



Singh, IM et al. JAMA 2007;298:786-798.



Why CETP ?



Singh, IM et al. JAMA 2007;298:786-798.



CETP mutation and HALP
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J Atheroscler Thromb. 2004;11:110

27% of people in the Omagari

area of Japan has G to A 

mutation at the +1 of intron 14 



HDL &

CETP

N Eng J Med 2004;350:1491 



CETP 

Facilitate hepatic cholesterol transport 
(additional route for delivery of HDL-derived CE 
via VLDL and LDL)

Promote cholesterol removal from peripheral 
cells

Involved in the generation of lipid poor pre-β-
HDL particle

May directly stimulate hepatic uptake of 
cholesterol esters from HDL



Do we have enough evidences that 

CETP inhibition reduce CAD ?



CETP and atherosclerosis
Inhibition of CETP in rabbit

CETP inhibitor (JTT-705) that 

increases HDL cholesterol and 

inhibits the progression of 

atherosclerosis in rabbits. 

Nature. 2000;406:203

CETP inhibition with antisense ODNs

against CETP inhibit the atherosclerosis 

possibly by decreasing the plasma LDL + 

VLDL cholesterol in cholesterol-fed rabbits. 

JBC. 1988;273:5033



CETP and atherosclerosis
Expression of CETP in Transgenic Mice
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ATVB 1999;19:1105

Aortic lesion area in control, CETP-Tg, LCAT-

Tg, and LCATxCETP-Tg mice after 16 weeks 

on an atherogenic HFHC diet. 

JBC 1999;274:36912

CETP increases the extent of 

atherosclerosis in the apoE0 background 



Subjects with very high HDL levels (HDL-C ≥ 80 mg/dl) as 

well as mild-to-moderate HDL elevations (60-79 mg/dl) 

appear to be protected against CHD, whether or not they 

have CETP deficiency, a genetic cause of elevated HDL.          

Prospective study of HDL-C and 

cholesteryl ester transfer protein 

gene mutations and the risk of 

CHD in the elderly: suggestion of 

a lower rate of coronary events in 

those with a CETP mutation and a 

high HDL-C
J Lipid Res. 2004;45:948

CETP and atherosclerosis
Human observational study

Moriyama et al. Prev Med. 1998;27:659



Increased CHD in Japanese-American men with mutation 
in the CETP gene despite increased HDL levels 

Prevalence of men with definite coronary heart disease among four strata of HDL 

cholesterol for two groupings of men with and without a CETP mutation. HDL strata cut-

points are approximately equal to quartiles. 
JCI 1996;97: 2917 

CETP and atherosclerosis
Human observational study



Singh, I. M. et al. JAMA 2007;298:786-798.

CETP and atherosclerosis
Clinical Trials



CETP activity and CAD
Effect of plasma TG

Increased concentrations of CETP 

are associated with an increasing 

risk of future CAD in healthy 

individual with elevated TG level 

(� >1.7 mmol/L)

These prospective data support 

the hypothesis that 

pharmacological CETP inhibition 

may reduce the risk of CAD in 

humans, but only in those with 

high triglyceride levels. 

Circulation. 2004;110:1418

The Prospective EPIC (European Prospective Investigation into Cancer and 

nutrition)–Norfolk Population Study 



CETP inhibition
Action mechanism

Increase the HDL cholesterol?

� Yes

Increase the reverse cholesterol transport? 



Effects of CETP in Normo TG and Hyper TG

ATVB 2003;23:160

CETP inhibition

Affect RCT Possibly reduce small 

dense LDL



Effect of CETP in cholesterol efflux

HDL2 HDL3

Cholesterol efflux induced by HDL from MΦ

*Case: CETP deficiency

JBC 1994;116:257

Homozygous CETP deficiency failed to 

promote CE efflux from cholesterol-

loaded human MΦ (HDL2) 

HDL from CETP-deficient subjects 

shows enhanced CE efflux from MΦ

(apoE- & ABCG1-dependent pathway) 

J Clin Invest. 2006; 116: 1435

Media Cellular



Role of CETP in regulating macrophage 

cholesterol efflux via ABCA1 and ABCG1 

ATVB 2007;27:257



CETP 
RCT: Animal experiments

Aortic lesion area in control, CETP-Tg, LCAT-

Tg, and LCATxCETP-Tg mice after 16 weeks 

on an atherogenic high fat, high cholesterol 

diet. 
JBC 1999;274:36912

Plasma kinetics of [3H]CE HDL 

from C57BL/6, LCAT-Tg, and 

LCATxCETP-Tg mice. 



Effect of Inhibiting CETP on the Kinetics 

of HDL CE Transport in Plasma 

spherical rHDL as a tracer Native HDL as a tracer 

Administration of the CETP inhibitor almost completely blocked the transfer of CE 

from HDL to the VLDL/LDL fraction. However, these effects were not accompanied 

by a reduction in the total flux of HDL CE, indicating that neither the rate of 

production nor the overall removal of HDL CE from plasma was compromised.

ATVB 2006;26:884



Effect on blood pressure

ILLUMINATE trial

� Patients in the torcetrapib–atorvastatin group had 
more hypertensive adverse events (23.7% vs. 10.6%) 
and more blood-pressure values greater than 140/90 
mm Hg (21.3% vs. 8.2%).  NEJM 2007;356:1304

RADIANCE 2 study
� The frequency at which systolic blood pressure was 
raised by 15 mm Hg or more was 20/377 (5%) in the 
combined-treatment group and 8/375 (2%) in controls 
(p=0.02). 

Lancet 2007;370:153



HDL and cardiovascular risk
RR of CHD for lipid factor quintiles with in ARIC study

Sharrett, A. R. et al. Circulation 2001;104:1108

Do we have enough evidences that increasing 

HDL-C levels reduces the incidence of CAD? 



Singh, I. M. et al. JAMA 2007;298:786-798.

Therapy targeted to HDL
Clinical Trials



Summary

The reason for the failure of torcetrapib : no 
clear answer yet.

Possible mechanisms
� No beneficial effect on RCT even with high HDL 
cholesterol: cholesterol efflux, hepatic uptake, etc.

� Effect on blood pressure and vasculature

� Chemical effect other than class effect?

We should reconsider the efficacy of HDL-based 
therapy. 



Singh IM et al. JAMA 2007;298:786-798.

Overview of RCT and HDL Metabolism


