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Background Despite contemporary therapies for acute coronary syndrome (ACS), morbidity and mortality remain high.
Low levels of high-density lipoprotein (HDL) cholesterol are common among patients with ACS and may contribute to ongoing
risk. Strategies that raise levels of HDL cholesterol, such as inhibition of cholesterol ester transfer protein (CETP), might reduce
risk after ACS. Dal-OUTCOMES is a multicenter, randomized, double-blind, placebo-controlled trial designed to test the
hypothesis that CETP inhibition with dalcetrapib reduces cardiovascular morbidity and mortality in patients with recent ACS.

Design The study will randomize approximately 15,600 patients to receive daily doses of dalcetrapib 600 mg or
matching placebo, beginning 4 to 12 weeks after an index ACS event. There are no prespecified boundaries for HDL
cholesterol levels at entry. Other elements of care, including management of low-density lipoprotein cholesterol, are to follow
best evidence-based practice. The primary efficacy measure is time to first occurrence of coronary heart disease death,
nonfatal acute myocardial infarction, unstable angina requiring hospital admission, resuscitated cardiac arrest, or
atherothrombotic stroke. The trial will continue until 1,600 primary end point events have occurred, all evaluable subjects
have been followed for at least 2 years, and 80% of evaluable subjects have been followed for at least 2.5 years.

Summary Dal-OUTCOMES will determine whether CETP inhibition with dalcetrapib, added to current evidence-based

care, reduces cardiovascular morbidity and mortality after ACS. (Am Heart ] 2009;158:896-901.e3.)

Despite evidence-based therapeutic strategies includ-
ing prompt coronary revascularization,' intensive statin
therapy,”® and thienopyridine antiplatelet agents,*
patients hospitalized with acute coronary syndrome

From the °VA Medical Center and University of Colorado, Denver, CO, bFaculry of Health
Sciences, Linképing University, Linkoping, Sweden, “Baylor College of Medicine and
Methodist DeBakey Heart and Vascular Center, Houston, TX, “Heart Research Institute,
Sydney, Australia, °Oslo University Hospital, Ulleval, Oslo, Norway, ’F. Hoffman LaRoche,
Basel, Switzerland and Nutley, NJ, 9St. Michael's Hospital, University of Toronto, Toronto,
Canada, "Hadassah Hebrew University Medical Center, Jerusalem, Israel, ‘British Heart
Foundation Cardiovascular Research Centre, University of Glasgow, Scotland, United
Kingdom, Cedars-Sinai Medical Center, los Angeles, CA, *Montreal Heart Institute,
Université de Montréal, Montreal, Canada, and'St. Louis University, St. Louis, MO.

Trial registration number NCT00658515.

Submitted July 24, 2009; accepted September 22, 2009.

Reprint requests: Gregory G. Schwartz, MD, PhD, Cardiology Section (111B), VA Medical
Center, 1055 Clermont St., Denver, CO 80220.

E-mail: gregory.schwartz@va.gov

0002-8703/$ - see front matter

Published by Mosby, Inc.

doi:10.1016/j.ahj.2009.09.017

(ACS) are at high risk for recurrent cardiovascular events.
In approximately 10% of patients with ACS, cardiovascu-
lar death, recurrent myocardial infarction, or stroke
occurs within 1 year.4 With >1 million cases of ACS
occurring annually in the United States alone,” the high
residual risk after ACS presents an imperative to identify
new therapeutic approaches to improve these outcomes.

In epidemiologic analyses, both high levels of low-
density lipoprotein (LDL) cholesterol and low levels of
high-density lipoprotein (HDL) cholesterol predict car-
diovascular risk.*” Statin drugs effectively lower LDL
cholesterol and attenuate cardiovascular risk after ACS,>>
but low HDL cholesterol remains a predictor of risk on a
background of statin therapy.®'® Even among patients
treated with atorvastatin to achieve the optional Ameri-
can Heart Association/American College of Cardiology
goal of LDL cholesterol <70 mg/dL,'' low HDL choles-
terol remains a predictor of risk in chronic coronary heart
disease'? and after ACS.'>'4 Moreover, low HDL choles-
terol is common among patients with ACS. When defined
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as a level <40 mg/dL in men or <45 mg/dL in women,
approximately half of patients who present with ACS
have low HDL cholesterol>*'>'% and the proportion in
this category has increased in recent years.'> The
frequency of ACS in the population, the prevalence of
low HDL among patients with ACS, and the association
between low HDL and adverse outcomes beg the
question of whether interventions that increase the
concentration or mimic the function of HDL would
reduce cardiovascular risk after ACS.

Studies using intracoronary ultrasonography have
suggested that infusion of HDL-mimetic agents promote
favorable remodeling of coronary atherosclerotic plaques
within a few weeks after an ACS event.'®'® To date,
however, no investigation has determined whether
cardiovascular morbidity and mortality after ACS can be
favorably modified by an HDL-based intervention.

In this regard, inhibition of cholesterol ester transfer
protein (CETP) may be an attractive strategy.'®*°
Cholesterol ester transfer protein promotes transfer of
cholesterol esters from HDL to triglyceride-rich lipopro-
tein particles, in exchange for triglyceride, thereby
reducing the circulating HDL cholesterol concentration.
Most animal and human data support the idea that
inhibition of CETP retards the development or progres-
sion of atherosclerosis. Ordinarily, mice do not express
CETP and are resistant to the development of atheroscle-
rosis. In transgenic mice expressing simian or human
CETP, an increased propensity to develop atherosclerosis
has been demonstrated in some*"** but not all studies.*
Rabbits naturally express CETP, and treatment of
cholesterolfed rabbits with CETP inhibitors reduces the
extent of atherosclerosis.”**> In humans, deficiency or
pharmacologic inhibition of CETP is associated with
greater HDL-mediated macrophage cholesterol ef-
flux,>>*” and CETP polymorphisms associated with
reduced CETP activity or mass and increased HDL
cholesterol concentration are associated with decreased
cardiovascular risk in most®® but not all*® analyses.

The first CETP inhibitor to enter phase III clinical
development, torcetrapib, failed to attenuate the pro-
gression of atherosclerosis and increased cardiovascular
morbidity and mortality.’*** However, torcetrapib had
adverse neurohumoral and hemodynamic effects that
confound testing the hypothesis of whether CETP
inhibition improves outcomes in atherosclerotic cardio-
vascular disease.”’ Activation of the renin-angiotensin-
aldosterone system and elevation of blood pressure by
torcetrapib were observed in clinical trials and repro-
duced by torcetrapib treatment in rats,’® a species that
does not express CETP. The latter finding indicates that
these adverse effects are not attributable to CETP
inhibition per se. Moreover, in post hoc analysis of a
trial that investigated the effects of torcetrapib on
progression of coronary atherosclerosis, larger treat-
ment-associated increases in HDL cholesterol were
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associated with more favorable changes in coronary
atheroma volume, as measured by intravascular ultra-
sound.** These observations suggest that HDL formed in
response to CETP inhibition may retard progression of
atherosclerosis and that a CETP inhibitor without the off-
target effects of torcetrapib might afford clinical benefit.

Dalcetrapib is a CETP inhibitor that differs from
torcetrapib in several ways: Dalcetrapib is structurally
dissimilar, is less lipophilic, and does not form a stable
drug-CETP-HDL complex at clinically relevant plasma
concentrations.>> Importantly, dalcetrapib appears to be
devoid of the undesirable neurohumoral and hemody-
namic effects of torcetrapib.’ 33 1n phase II clinical trials,
dalcetrapib 600 mg daily raised HDL cholesterol concen-
tration by 25% to 31% without significant effects on LDL
cholesterol, triglycerides, or blood pressure, and was well
tolerated.>® The differences between dalcetrapib and
torcetrapib provide a strong rationale to use the former
agent to retest the hypothesis that CETP inhibition exerts
protective cardiovascular effects. Accordingly, the dal-
OUTCOMES trial was designed to determine whether
dalcetrapib reduces cardiovascular morbidity and mortal-
ity among patients with recent ACS.

Methods
Study objective

Dal-OUTCOMES (www.clinicaltrials.gov identifier
NCT00658515) is an investigator-initiated, international, multi-
center, randomized, double-blind, placebo-controlled study in
approximately 15,600 patients with recent ACS. The protocol
was developed by an independent academic Executive Com-
mittee (Appendix) in conjunction with the sponsor. The study is
approved in each participating center by the responsible
Institutional Review Board or Ethics Committee. The primary
study objective is to evaluate whether dalcetrapib 600 mg daily,
initiated 4 to 12 weeks after an index ACS event, reduces the
incidence of the composite end point of coronary heart disease
death, major nonfatal coronary events (acute myocardial
infarction, hospitalization for ACS, or resuscitated cardiac
arrest), or stroke.

Study population

The trial will enroll male and female patients >45 years of age
who are hospitalized for acute myocardial infarction defined
by abnormal troponin or creatine kinase (CK)-MB mass and at
least one of the following: symptoms of acute myocardial
ischemia, new or presumed new ischemic electrocardiographic
(ECG) findings (ST depression or elevation, T wave inversion,
pathologic Q waves, or left bundle-branch block), or imaging
evidence of loss of viable myocardium. Patients may also qualify
for the trial on the basis of myocardial infarction related to
percutaneous coronary intervention (defined by normal levels
of cardiac biomarkers before the procedure and elevation of
biomarkers to >3 times upper limit of normal after the
procedure) or biomarker-negative ACS (defined by symptoms
of myocardial ischemia with an accelerating pattern or occurring
at rest with new or presumed new ischemic ECG findings and at
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Table I. Principal inclusion and exclusion criteria

Inclusion criteria

* Hospitalization for ACS, defined by symptoms of unstable myocardial
ischemia, elevated cardiac biomarkers, new or presumed new ischemic
ECG changes, and/or evidence of myocardial ischemia or infarction
by imaging criteria

* Age 245y

* Any baseline level of HDL cholesterol is acceptable

* Evidence-based management of LDL cholesterol

¢ Clinically stable for at least 1 wk before randomization

Exclusion criteria

* Index event due to uncontrolled hypertension and/or blood pressure
remaining >180/110 mm Hg despite freatment

e New York Heart Association class Il or IV congestive heart failure
irrespective of ejection fraction, or New York Heart Association class Il
heart failure with left ventricular ejection fraction <40%, persisting at
end of run-in period despite freatment

e Laboratory values outside specified limits at end of run-in period:
hepatic transaminase, alkaline phosphatase, or total bilirubin >1.5
times upper limit of normal; creatine phosphokinase >3 times upper
limit of normal; hemoglobin <10 g/dL; hemoglobin A;. >10%;
triglycerides >400 mg/dL (4.5 mmol/L); creatinine >2.2 mg/dL
(194.5 pmol/L)

e Clinically apparent liver disease

« Concurrent treatment with niacin, fibrates, bile acid sequestrants, or
any other drug administered for the purpose of raising HDL cholesterol

* Previous exposure to a CETP inhibitor

 Malignancy (except for nonmelanoma skin cancer) within the
preceding 3y

¢ Inability to provide informed consent or comply with study
requirements, unreliability, substance abuse within the preceding
5y, life expectancy shorter than trial duration, pregnancy, lactation,
or childbearing potential without use of effective contraception

least one of the following: 50% stenosis of an epicardial coronary
artery by angiography, reversible ischemia indicated by stress
testing, or pathologic Q waves by ECG). Each of these categories
identifies high-risk coronary heart disease patients who might
benefit from an increase in HDL cholesterol concentration.

Study procedures

Patients meeting these criteria and offering informed consent
may enter a single-blind placebo run-in period (Figure 1). The
run-in period is intended to provide sufficient time to determine
if patients fulfill all eligibility criteria and meet no exclusion
criteria (Table 1), to complete all planned coronary revascular-
ization procedures, to allow a metabolic steady state to be
restored after the acute phase response to ACS, and to
implement evidence-based management of LDL cholesterol. At
a minimum, the last includes medical and dietary treatment to an
LDL target level <100 mg/dL (<2.6 mmol/L) and ideally to a
target level <70 mg/dL (<1.8 mmol/L). Patients with moderate to
severe hypertriglyceridemia (=400 mg/dL or 4.5 mmol/L) are
excluded because of the likelihood that such patients will
require treatment with niacin or fibrate. There are no specific
inclusion/exclusion criteria for baseline HDL cholesterol levels.
Patients with uncontrolled hypertension or advanced heart
failure are excluded.

After a minimum of 4 weeks and a maximum of 12 weeks in
the placebo run-in phase, patients who fulfill all inclusion and no
exclusion criteria are randomly assigned in a 1:1 ratio to double-
blind treatment with dalcetrapib 600 mg daily or matching
placebo, administered with the largest meal of the day.
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Figure 1
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Study design.

Randomization is stratified by country and by type of index ACS
event (biomarker positive or negative). After randomization,
follow-up visits occur at the end of 1, 3, 6, 9, and 12 months, and
every 4 months thereafter. At randomization and at multiple
time points after randomization, fasting blood glucose, hemo-
globin A,., creatinine, electrolytes, liver function, creatine
phosphokinase, triglycerides, and LDL cholesterol are measured
and reported to investigators. Investigators are encouraged to
adjust statin treatment as needed to maintain evidence-based
target levels of LDL cholesterol throughout the trial. In addition,
serial blinded measurements of HDL cholesterol, apolipopro-
teins, lipid subfractions, markers of lipid metabolism, and high-
sensitivity C-reactive protein are performed. Aldosterone is
measured at randomization, 3 months of treatment, and end of
study in the first 2,000 patients randomized. Biomarkers of
inflammation, oxidation, and cardiovascular risk are measured in
2,000 patients recruited at sites capable of storing samples at
—70°C. A 121ead ECG is obtained at randomization, after 1, 3, 6,
and 12 months of treatment, and annually thereafter until end of
trial. All ECGs are interpreted in a blinded fashion by a core ECG
laboratory located at St Louis University.

Study outcomes

The primary efficacy measure is the time to first occurrence
of coronary heart disease death, major nonfatal coronary event
(myocardial infarction, hospitalization for unstable angina, or
resuscitated cardiac arrest), or stroke. Detailed criteria for each
type of primary end point event are provided in Table II. The
analysis plan also prespecifies examination of individual
components of the primary end point, total mortality, and
other secondary and tertiary efficacy measures, as listed in
Table III. Safety of dalcetrapib treatment is assessed by
reporting of adverse events, laboratory tests, vital signs, ECG,
and occurrence of new malignancies and infections.

Statistical considerations

Assumptions include a projected median baseline HDL
cholesterol level of 40 mg/dL (1.04 mmol/L), a 25% to 30%
increase in HDL cholesterol with dalcetrapib (corresponding to
approximately 11 mg/dL), and a 1.5% relative risk reduction for
each milligram-per-deciliter increment in HDL cholesterol,
resulting in a 15% relative risk reduction with dalcetrapib.
Based on these assumptions, a primary end point event rate in
the placebo group of 7.2% in the first year of treatment and 2.4%
per year thereafter based on other contemporary trials,>>” and a
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Table II. Definitions of primary end points

Coronary heart disease death
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e Any death with a clear relationship to underlying coronary heart disease (including death secondary to acute myocardial infarction, sudden death,
unobserved and unexpected death, resuscitated out-of-hospital cardiac arrest that does not survive to hospital discharge, and other death that cannot

definitely be attributed to a nonvascular cause.

Myocardial infarction

e Abnormal levels of cardiac biomarkers, defined as values above the decision threshold considered diagnostic of myocardial infarction at the local
laboratory. Hierarchy of biomarkers is cardiac troponin, CK-MB mass, and CK-MB activity.

AND at least 1 of the following:
* Ischemic symptoms within the prior 48 h
* Imaging evidence of loss of viable myocardium

« ECG findings (new or presumed new if no prior ECG available) consistent with myocardial infarction, based upon ACC/ESC/AHA criteria®

In addition, the following categories are considered:

« Silent Q wave myocardial infarction, detected on routine ECGs collected at baseline and annually during follow-up, is included in the definition of MI.

e Fatal myocardial infarction

Death within 28 d of myocardial infarction, as defined above, or autopsy evidence within 28 d of myocardial infarction, or death in hospital >28 d of
myocardial infarction with clear causal relationship between myocardial infarction and death

Unstable angina (hospitalization for ACS without biomarker elevation)

* Admission fo hospital or emergency department (exceeding 23 h) with symptoms presumed to be caused by myocardial ischemia and an accelerating
tempo in the prior 48 h and/or prolonged (at least 20 min) rest chest discomfort

AND at least 1 of the following:
* ECG evidence of myocardial ischemia

* Angiographic progression of coronary artery disease (if prior coronary angiogram is available)
* At least 50% stenosis of an epicardial coronary artery (if no prior coronary angiogram is available)
 Abnormal exercise or pharmacologic stress test indicating new or presumed new territory of reversible ischemia

Resuscitated cardiac arrest
* Successful resuscitation after documented cardiac arrest
* Patient admitted to hospital and subsequently discharged

Stroke

* Acute neurologic vascular event with focal neurologic signs lasting >24 h, with or without evidence of intracranial hemorrhage.
« If the event represents a worsening of a previous deficit, it must either have persisted for >1 wk or have persisted > 24 h and be accompanied by

appropriate new CT or MRI findings.

* Strokes are subclassified as ischemic, hemorrhagic, or uncertain type based on clinical and neuroimaging data.

* Fatal stroke is defined by death occurring after confirmed stroke and due to stroke-related deficit, cerebral edema, herniation, or hemorrhage, or to
medical complications or withdrawal of life support that would not have occurred had it not been for the stroke. Death within 30 d of confirmed stroke is
defermined to be fatal stroke in the absence of another clearly identified cause.

ACC, American College of Cardiology; ESC, European Society of Cardiology; AHA, American Heart Association; CT, computed tomography; MRI, magnetic resonance imaging.

2-sided a <.05, the trial will have 90% power with 1,600 primary
end point events, corresponding to a sample size of 15,600
patients followed for at least 2 years. To allow sufficient duration
of exposure to dalcetrapib for a thorough assessment of both
safety and efficacy, the trial will continue until 1,600 primary
end point events have occurred, all evaluable surviving subjects
have been followed for at least 2 years, and 80% of surviving
evaluable subjects have been followed for at least 2.5 years. The
primary efficacy analysis will be performed on an intention-to-
treat basis using a stratified Cox proportional hazards model. For
secondary and tertiary end points, Cox regression, Cochrane-
Mantel-Haenzel, and analysis of variance tests will be used as
applicable. Analysis of subpopulations defined by categorical
and continuous variables will be performed according to a
prespecified statistical analysis plan. Characteristics to be
examined include age; gender; renal function; presence or
absence of diabetes, hypertension, and metabolic syndrome;
and baseline levels of HDL and LDL cholesterol, triglycerides,
and apolipoproteins. Proportional hazard regression models will
also be constructed to include changes in or actual values of
HDL and LDL cholesterol as covariates.

Every 2 months, the Data and Safety Monitoring Board (DSMB)
reviews interim data to assess safety. Interim analyses for
efficacy will be performed by the DSMB when 50% and 70% of
expected total primary events have been adjudicated. After
either analysis, the DSMB may recommend stopping the trial if a
significant benefit of dalcetrapib treatment is seen for the
primary efficacy analysis at P < .001, with consistency in both
morbidity and mortality findings. At the 70% interim analysis, the
DSMB may also elect to terminate the trial for futility. As a result
of a spending for interim analyses, the final analysis will require
P <.048 to be declared significant at the .05 level. Details for the
interim analyses are provided in the DSMB charter.

Study organization

An independent academic Executive Committee, composed
of 10 voting members and an independent nonvoting statistician
and sponsor representative, designed the protocol and is
responsible for oversight and guidance of the study. A National
Leaders Committee, composed of lead investigators from each
participating country, works in tandem with the Executive
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Table Ill. Efficacy measures

Primary
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« Time fo first occurrence of coronary heart disease death, major nonfatal coronary event (myocardial infarction, hospitalization for biomarker-negative
ACS, resuscitated cardiac arrest), or stroke of presumed atherothrombotic efiology

Secondary
Time to first occurrence of:
e All-cause mortality

* A composite of all-cause mortality, major nonfatal coronary events, or stroke

« Individual components of the primary efficacy measure

* Unanticipated coronary revascularization (not due fo restenosis at previous infervention site)

Change from baseline of:
* Blood lipids, lipoproteins, apolipoproteins
« Biomarkers of inflammation, oxidation, and cardiovascular risk

Tertiary
Time to first occurrence of:
* Procedure-related myocardial infarction

« Coronary revascularization due to restenosis at previous intervention site

 Noncoronary revascularization

« All strokes, irrespective of etiology (ie, atherothrombotic, embolic, or hemorrhagic)

Incidence of:
* The primary end point and its components at 6, 12, and 24 m

e The primary end point and its components occurring after 6 and 12 m of treatment
* Hospitalization for congestive heart failure other than in conjunction with a primary end point event
* All cardiovascular events listed above, including multiple occurrences of events in a patient.

Committee. The Clinical Events Committee, composed of 5
cardiologists and 2 neurologists, reviews and adjudicates each
suspected clinical end point in a blinded fashion. The DSMB,
composed of 4 physicians and a statistician, monitors the
accumulating safety data within the trial and conducts interim
analyses of efficacy and futility as indicated above.

Discussion

Dal-OUTCOMES was designed to test the hypothesis
that inhibition of CETP reduces cardiovascular risk.
Dalcetrapib is a suitable agent to test this hypothesis
because it appears to be devoid of the undesired, off-
target effects of torcetrapib.’ 336 Dal-OUTCOMES evalu-
ates dalcetrapib in a large cohort of patients with recent
ACS because those patients face a high risk of recurrent
cardiovascular events and may derive a large absolute
benefit from an effective new therapy. At the same time,
potential adverse cardiovascular effects of dalcetrapib are
likely to be detected most readily and rapidly in a
population at high cardiovascular risk. With an expected
average duration of treatment of several years, dal-
OUTCOMES will also provide information regarding the
utility of CETP inhibition in the chronic phase of coronary
heart disease. It is uncertain whether an inverse
relationship between circulating HDL cholesterol con-
centration and cardiovascular risk extends over the entire
physiologic range of HDL concentration. For this reason,
dal-OUTCOMES places no upper bound on baseline HDL
cholesterol concentration. Full recruitment of subjects
for dal-OUTCOMES is expected in 2010, with completion
of the trial in 2013.

It is useful to consider dal-OUTCOMES in context with
other randomized controlled trials that are investigating
whether niacin (www.clinicaltrials.gov NCT00461630
and NCT00120289), fenofibrate (NCT00000620), or
pioglitazone (NCT00212004 and NCT00091949) reduces
cardiovascular morbidity and mortality in patients with
coronary heart disease or stroke. Although each of these
agents raises HDL cholesterol, each also has multiple
other actions. Thus, it may be difficult to ascribe any
benefit observed in these trials to effects of treatment on
HDL cholesterol per se. Moreover, each of these trials
either excludes or is not limited to patients with recent
ACS. Thus, dal-OUTCOMES is expected to provide unique
information, in terms of both therapeutic strategy and
target population.

References

1. O'Donoghue M, Boden WE, Braunwald E, et al. Early invasive vs
conservative treatment strategies in women and men with unstable
angina and non—ST-segment elevation myocardial infarction: a
meta-analysis. JAMA 2008;300:71-80.

2. Schwartz GG, Olsson AG, Ezekowitz MD, et al. Effects of atorvastatin
on early recurrent ischemic events in acute coronary syndromes: the
MIRACL study: a randomized controlled trial. JAMA 2001;285:
1711-8.

3. Cannon CP, Braunwald E, McCabe CH, et al. Intensive versus
moderate lipid lowering with statins after acute coronary syndromes.
N Engl J Med 2004;350:1495-504.

4. Yusuf S, Zhao F, Mehta SR, et al. Effects of clopidogrel in addition to
aspirin in patients with acute coronary syndromes without ST-segment
elevation. N Engl J Med 2001,345:494-502.

5. Loyd-Jones D, Adams R, Carnethon M, et al. Heart disease and stroke
statistics—2009 update: a report from the American Heart


http://www.clinicaltrials.gov

American Heart Journal
Volume 158, Number 6

20.

Association Statistics Committee and Stroke Statistics Subcommittee.
Circulation 2009;119:621-181.

Gordon T, Castelli WP, Hjortland MC, et al. High density lipoprotein
as a protective factor against coronary heart disease. The Framing-
ham Study. Am J Med 1977;62:707-14.

Assmann G, Schulte H. Relation of high-density lipoprotein
cholesterol and triglycerides to incidence of atherosclerotic coronary
arfery disease (the PROCAM experience). Prospective Cardiovascular
Munster study. Am J Cardiol 1992,70:733-7.

Baseline serum cholesterol and treatment effect in the Scandinavian
Simvastatin Survival Study (4S). Lancet 1995;345:1274-5.

Baigent C, Keech A, Kearney PM, et al. Efficacy and safety of
cholesterol-lowering treatment: prospective meta-analysis of data
from 90,056 participants in 14 randomised trials of statins. Lancet
2005;366:1267-78.

MRC/BHF Heart Protection Study of cholesterol lowering with
simvastatin in 20,536 high-risk individuals: a randomised placebo-
controlled trial. Lancet 2002;360:7-22.

. Smith Jr SC, Allen J, Blair SN, et al. AHA/ACC guidelines for

secondary prevention for patients with coronary and other
atherosclerotic vascular disease: 2006 update: endorsed by the
National Heart, Lung, and Blood Institute. Circulation 2006;113:
2363-72.

Barter P, Gotto AM, LaRosa JC, et al. HDL cholesterol, very low levels
of LDL cholesterol, and cardiovascular events. N Engl J Med 2007;
357:1301-10.

Olsson AG, Schwartz GG, Szarek M, et al. High-density lipoprotein,
but not low-density lipoprotein cholesterol levels influence short-term
prognosis affer acute coronary syndrome: results from the MIRACL
trial. Eur Heart J 2005;26:890-6.

Wolfram RM, Brewer HB, Xue Z, et al. Impact of low high-density
lipoproteins on in-hospital events and one-year clinical outcomes in
patients with non—ST-elevation myocardial infarction acute coronary
syndrome treated with drug-eluting stent implantation. Am J Cardiol
2006,98:711-7.

Sachdeva A, Cannon CP, Deedwania PC, et al. Lipid levels in patients
hospitalized with coronary artery disease: an analysis of 136,905
hospitalizations in Get With The Guidelines. Am Heart J 2009;157:
111-7.

Nissen SE, Tsunoda T, Tuzcu EM, et al. Effect of recombinant ApoA-I
Milano on coronary atherosclerosis in patients with acute coronary
syndromes: a randomized controlled trial. JAMA 2003;290:
2292-300.

. Tardif JC, Gregoire J, L'Allier PL, et al. Effects of reconstituted high-

density lipoprotein infusions on coronary atherosclerosis: a random-
ized controlled trial. JAMA 2007;297:1675-82.

Waksman R, Kent K, Pichard A, et al. A first-in-man, randomized,
placebo-controlled study to evaluate the safety and feasibility of
autologous delipidated high density lipoprotein plasma infusions in
patients with acute coronary syndrome. Circulation 2009;118(Suppl
2):S371.

Shah PK. Inhibition of CETP as a novel therapeutic strategy for
reducing the risk of atherosclerotic disease. Eur Heart J 2007;28:
5-12.

Barter PJ, Brewer Jr HB, Chapman MJ, et al. Cholesteryl ester transfer
protein: a novel target for raising HDL and inhibiting atherosclerosis.
Arterioscler Thromb Vasc Biol 2003;23:160-7.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Schwartz et al 901

Marotti KR, Castle CK, Boyle TP, et al. Severe atherosclerosis in
transgenic mice expressing simian cholesteryl ester transfer protein.
Nature 1993;364:73-5.

Plump AS, Masucci-Magoulas L, Bruce C, et al. Increased athero-
sclerosis in ApoE and LDL receptor gene knock-out mice as a result of
human cholesteryl ester transfer protein transgene expression.
Arterioscler Thromb Vasc Biol 1999;19:1105-10.

Harder C, Lau P, Meng A, et al. Cholesteryl ester transfer protein
(CETP) expression protects against diet induced atherosclerosis in SR-
Bl deficient mice. Arterioscler Thromb Vasc Biol 2007;27:858-64.
Okamoto H, Yonemori F, Wakitani K, et al. A cholesteryl ester
transfer protein inhibitor attenuates atherosclerosis in rabbits. Nature
2000;406:203-7.

Morehouse LA, Sugarman ED, Bourassa PA, et al. Inhibition of CETP
activity by torcetrapib reduces susceptibility to diet-induced athero-
sclerosis in New Zealand White rabbits. J Lipid Res 2007;48:1263-72.
Matsuura F, Wang N, Chen W, et al. HDL from CETP-deficient
subjects shows enhanced ability to promote cholesterol efflux from
macrophages in an apoE- and ABCG1-dependent pathway. J Clin
Invest 2006;116:1435-42.

Yvan-Charvet L, Matsuura F, Wang N, et l. Inhibition of cholesteryl ester
transfer protein by torcefrapib modestly increases macrophage choles-
terol efflux to HDL. Arterioscler Thromb Vasc Biol 2007;27:1132-8.
Thompson A, Di AE, Sarwar N, et al. Association of cholesteryl ester
transfer protein genotypes with CETP mass and activity, lipid levels,
and coronary risk. JAMA 2008;299:2777-88.

Regieli JJ, Jukema JW, Grobbee DE, et al. CETP genotype predicts
increased mortality in statin-treated men with proven cardiovascular
disease: an adverse pharmacogenetic interaction. Eur Heart J 2008;
29:2792-9.

Barter PJ, Caulfield M, Eriksson M, et al. Effects of torcetrapib in
patients at high risk for coronary events. N Engl J Med 2007;357:
2109-22.

Kastelein JJ, van Leuven S, Burgess L, et al. Effect of torcetrapib on
carotid atherosclerosis in familial hypercholesterolemia. N Engl J
Med 2007;356:1620-30.

Nissen SE, Tardif JC, Nicholls SJ, et al. Effect of torcetrapib on the
progression of coronary atherosclerosis. N Engl J Med 2007;356:
1304-16.

Stroes ESG, Kastelein JJP, Benardeau A, et al. Dalcetrapib: no off-
target toxicity on blood pressure or renin-angiotensin aldosterone
system-related genes in rats. Br J Pharmacol 2009 [in press].
Nicholls SJ, Tuzcu EM, Brennan DM, et al. Cholesteryl ester transfer
protein inhibition, high-density lipoprotein raising, and progression
of coronary atherosclerosis: insights from ILLUSTRATE (Investigation
of Lipid Level Management Using Coronary Ultrasound to Assess
Reduction of Atherosclerosis by CETP Inhibition and HDL Elevation).
Circulation 2008;118:2506-14.

Niesor EJ, von der Marck E, Brousse E, et al. Inhibition of cholesteryl
ester transfer protein: different in vitro characteristics of
RO4607381/JTT-705 and torcetrapib. [abstract]Atherosclerosis
2008;199:231.

Stein EA, Stroes ES, Steiner G, et al. Safety and tolerability of
dalcetrapib. Am J Cardiol 2009;104:82-91.

Tardif JC, McMurray JJ, Klug E, et al. Effects of succinobucol (AGI-
1067) after an acute coronary syndrome: a randomised, double-
blind, placebo-controlled frial. Lancet 2008;371:1761-8.



American Heart Journal
Volume 158, Number 6

Appendix A. Committees

Executive Committee: Gregory G. Schwartz (Chair),
Anders G. Olsson (Co-Chair), Christie M. Ballantyne,
Phillip J. Barter, Ingar Holme, David Kallend, Lawrence
Leiter, Eran Leitersdorf, John J. V. McMurray, Stephen J.
Nicholls, Prediman K. Shah, Jean-Claude Tardif, Bernard
R. Chaitman (ex officio).

National Leaders Committee: Faris Al-Khalili, Adrian
Brady, Ezio Bramucci, Peter Crean, Rafael Diaz, Istvan
Edes, Paul Erne, Run-Lin Gao, J. Wouter Jukema, Sanjay
Kaul, Wolfgang Koenig, Mogens Larsen, Larry Leiter, Eran
Leitersdorf, Chaim Lotan, Jose Lopez-Sendon, Aldo
Maggione, Pravin Manga, Jose A. Marin-Neto, Gerald
Maurer, Michael Miller, Jan Murin, Leo Niskanen, Petr
Ostadal, Seung-Jung Park, Piotr Ponikowski, Philippe
Gabriel Steg, Jean-Claude Tardif, Jean-Louis Van Over-
schelde, Harvey D. White, R. Scott Wright.

Clinical Events Committee: Bernard R. Chaitman
(Chair), Richard Bach, Salvador Cruz-Flores, Daniel Fintel,
Gilbert Gosselin, Cathy A. Sila, Kristian Thygesen.

DSMB: Marc Pfeffer (Chair), Rafael Carmena, David
DeMets, Terje Pedersen, Jean Rouleau.

Appendix B. dal-OUTCOMES

Investigators

Argentina: C. Alvarez, M. Amuchastegui, M. Berli, J.
Bono, F. Botto, G. Bustamante Labarta, A. Caccavo, G.
Caime, L. Cartasegna, O. Caruso, S. Chekherdemian, G.
Covelli, C. Cuneo, R. Dran, A. A. Fernandez, J. Fuselli, F.
Gadaleta, M. Garrido, G. Giacomi, E. Hasbani, M.
Hominal, R. M. Iglesias, B. M. Litvak, J. Llanos, H.
Luciardi, S. Macin, I. Mackinnon, O. Manuale, J.
Muntaner, M. J. Pelagagge, D. Piskorz, J. C. Pomposiello,
R. Porcile, A. S. Sanchez, D. Santos, P. O. Schygiel, D. J.
Stisman, M. L. Vico; Australia: J. Amerena, J. Ardill, C.
Aroney, P. Challa, D. Colquhoun, P. Garrahy, L.
Kritharides, A. Lee, G. New, P. Purnell, R. Tan, P.
Thompson, W. van Gaal, J. Waites, R. Ziffer; Austria: H.
Drexel, M. Gyongyosi, B. Pieske, H. Schuchlenz, P.
Siostrzonek; Belgium: C. Beauloye, H. De Raedt, L. De
Wolf, A. Leone, L. Missault, F. Stammen, M. Vrolix;
Brazil: J. Abdalla Saad, J. A. Abrantes, W. R. Ardito, F.
Augusto Alves da Cost, L. C. Bodanese, R. Botelho, M.
Braile, D. Campos de Albuquerque, A. Carlos Sobral
Sousa, J. D. de Souza Neto, R. dos Santos Filho, W.
Faustino Saporito, A. Feitosa, G. Figueiredo, F. A.
Fonseca, M. Gomes, A. Haddad, P. E. Leaes, L. Maia, E.
Manenti, D. Mendes, Y. Michalaros, J. B. Moraes Junior,
M. Motta, M. S. Paiva, C. A. Pastore, O. Pereira Dutra, D.
Precoma, R. Ramos, P. Rossi, D. Silva Junior, W. Souza,
M. Teixeira, A. Zago; Canada: B. Abramson, M. Baird,
J. P. Bedard, J. Bergeron, J. Berlingieri, V. Bernstein, R.
Bhargava, S. Bose, R. Bourgeois, R. Chehayeb, C.
Constance, A. Diaz, D. Dion, J. Ducas, H. Fadlallah,

Schwartz et al 901.e1

D. Fay, C. Gagne, G. Gosselin, M. Gupta, A. Hess, G.
Houde, W. Hui, T. Huynh, J. Johnston, P. Klinke, J.
Kornder, S. Kouz, R. Labonte, C. Lai, K. Lai, A. Lainesse,
A. Lalani, B. Lasko, J. P. Lavoie, R. Leader, S. LePage, E.
Lonn, P. Ma, S. Mansour, C. Maranda, D. Mymin, S.
Nawaz, F. Nigro, D. O'Keefe, A. Pandey, Y. Pesant, J.
Pouliot, M. Prabhakar, B. Ramjattan, T. Rebane, J.
Rodes-Cabau, A. Roy, D. Rupka, E. Sabbah, D. Savard, E.
Schampaert, M. Senaratne, E. St:Amour, B. Sussex, J. C.
Tardif, L. Title, S. Vizel; China: Feng Bai, Shengping
Chao, Jiyan Chen, Junzhu Chen, Yihan Chen, Guosheng
Fu, Junbo Ge, Yuming Hao, Xiaosu Hong, Dayi Hu,
Taohong Hu, Yan Huang, Xuejun Jiang, Yuannan Ke,
Hui Li, Junxia Li, Zhanquan Li, Qinghua Lu, Peng Qu,
Hai Su, Yingxian Sun, Jianan Wang, Menghong Wang,
Meng Wei, Zonggui Wu, Biao Xu, Kan Yang, Xiangjun
Yang, Xinchun Yang, Yuejin Yang, Bo Yu, Zuyi Yuan,
Huaigin Zhang, Feng Zhao, Shuxian Zhou; Czech
Republic: L. Ballek, V. Bufka, O. Cermak, Z. Coufal, R.
Ferkl, L. Groch, I. Hornacek, J. Hubac, J. Jandik, P.
Jelinek, M. Kaislerova, 1. Kotik, Z. Monhart, R. Naplava,
P. Ostadal, C. Ramik, P. Reichert, P. Sabl, S. Simek, M.
Skvarilova, J. Stasek, P. Vodnansky; Denmark: J.
Brgnnum-Schou, K. Egstrup, G. Jensen, K. Klarlund, J.
Launbjerg, O. May, O. Nyvad, K. Skagen, C. Torp-
Pedersen, C. Tuxen; Finland: E. Koskela, L. Niskanen, K.
Nyman; France: B. Agraou, B. Aleil, E. Aliot, P. Asseman,
P. Bareiss, J-L. Bonnet, S. Cattan, A. Cohen, D. Coisne, P.
Coste, Y. Cottin, F. D'Houdain; E. Decoulx, J-M.
Demarcq, A. Dibie, A. Furber, M. Galinier, P. Henry, O.
Katz, G. Kirkorian, A. Lafont, V. Probst, G. Steg;
Germany: S. Anker, M. Baar, J. Brachmann, P. Braun, M.
Buerke, N. Franz, W. Franz, S. Genth-Zotz, H. Guelker,
C. Hanefeld, M. Haude, G. Hauf, H. Heuer, S. Hoffmann,
T. Horacek, S. Jacob, C. Kadel, W. Kamke, H. Katus, W.
Koenig, J. Kreuzer, U. Laufs, D. Mueller-Wieland, S.
Philipp, G. Richardt, R. Schoeller, C. Stellbrink, T.
Sueselbeck, H-F. Voehringer, H. Voeller, J. vom Dahl, G.
Werner, B. Winkelmann, H. Worth; Hungary: B. Barsi, J.
Csikasz, 1. Edes, T. Forster, I. Horvath, A. Janosi, M.
Keltai, C. Kerekes, E. Kis, Z. Kovacs, Z. Laszlo, G.
Lupkovics, M. Mezofi, A. Nagy, L. Regos, M. Sereg, K.
Toth, A. Vértes, K. Zamolyi; Ireland: P. Crean, D. Foley,
D. Sugrue; Israel: D. Aronson, S. Atar, D. Dicker, A.
Francis, A. Halkin, Y. Hasin, T. Hayek, E. Klainman, M.
Klutstein, S. Kobal, O. Kracoff, M. Lahav, E. Leitersdorf,
B. Lewis, C. Lotan, M. Mosseri, S. Rauchfleisch, M.
Shechter, M. Shochat, A. Solodky, Y. Turgeman, Z.
Vered, A. Weiss, D. Zeltser; Italy: A. Benassi, P. Bernabo,
D. Bernardi, G. Binetti, A. Boccanelli, E. Bramucci, E.
Carbonieri, P. Caso, O. Catapano, C. Cernigliaro, M.
Chiariello, R. De Caterina, P. Golino, G. Musumeci, Z.
Olivari, M. Rossi, A. Salvioni, S. C. Zerboni; Netherlands:
A. M. W. Alings, D. C. G. Basart, M. J. J. A. Bokern,

P. N. A. Bronzwaer, T. A. Bruning, J-H. Cornel, P. A. F.
M. Doevendans, M. P. Freericks, B. J. B. Hamer, K.



901.e2 Schwartz et al

Hamraoui, J. P. R. Herrman, G. Hoedemaker, N. J.
Holwerda, J. W. Jukema, H. C. Klomps, J. A. Kragten, A.
Kuijper, A. H. Liem, G. C. M. Linssen, D. J. A. Lok, J. W.
Louwerenburg, H. F. J. Mannaerts, H. R. Michels, P. R.
Nierop, A. Oomen, J. Plomp, L. Pos, J. L. Posma, J. J.
Remmen, J. G. M. Tans, J. M. ten Berg, M. D. Trip, B. J.
Van den Berg, D. J. van der Heijden, J. W. M, van Eck,
A. W.J.van ‘t Hof, B. van Vlies, L. M. van Wijk, G. Veen,
J. Visser, J. L. Waltenberger, F. Willems, A. Withagen;
New Zealand: J. Benatar, G. Devlin, A. Hamer, S.
Harding, M. Richards, D. Scott, I. Ternouth, G. Wilkins;
Poland: M. Bronisz, J. Bychowski, B. Derlaga, M.
Dluzniewski, S. Dobrzycki, A. Drzewiecki, Z. Gasior, R.
Gil, S. Grajek, J. Hiczkiewicz, A. Hoffmann, K. Jaworska,
T. Kawka-Urbanek, P. Kolodziej, M. Konieczny, Z.
Kornacewicz-Jach, M. Kosmider, M. Krauze-Wielicka, J.
Kubica, K. Kuc, K. Loboz-Grudzien, W. Mazurek, P.
Miekus, J. Ostrowski, M. Piepiorka, W. Piwowarska, P.
Ponikowski, M. Stopinski, R. Szelemej, M. Szpajer, H.
Szwed, R. Trojnar, M. Trusz-Gluza, M. Ujda, T.
Waszyrowski, M. Zarebinski, K. Zmudka; Puerto Rico:
E. Barranco. E. Camilo-Vazquez, A. Comulada_Rivera, E.
Franco, E. Matta-Fontanet, R. Ortiz-Carrasquillo, L. Ruiz;
Slovakia: M. Belicova, A. Dzupina, P. Kurray, K. Micko,
J. Murin, P. Poliacik, V. Spisak, J. Stevlik, P. Sulej; South
Africa: J. C. W. Badenhorst, J. Bayat, S. Y. Dawood, J. M.
Engelbrecht, M. R. Essop, M. K. Gebka, E. Klug, E. Lloyd,
P. Manga, D. Naidoo, J. Rossouw, J. A. Saaiman, F. A.
Snyders, H. Theron. T. P. Venter; South Korea:
Kwang-Soo Cha, Byung Ryul Cho, Yun-Hyeong Cho,
Nam-sik Chung, Sang-Jin Han, Seung-Ho Hur, Min-Su
Hyon, Dong-Woon Jeon, Myung-ho Jeong, Sang-Hyun
Kim, June Namgung, Jong-Seon Park, Joong-II Park,
SeungJung Park, EakKyun Shin; Spain: 1. Antorrena, F.
Aros, R. Arroyo, J. R. Berrazueta, J. L. Blanco Coronado,
J. Bruguera i Cortada, F. Fernadez Aviles, F. Goicolea, J.
R. Gonzalez Juanatey, J. M. Hernandez Garcia, A. Ihiguez
Romo, V. Lopez Garcia-Aranda, C. Macaya de Miguel, L.
Martinez Elbal, M. A. Paz, J. Quiles, J. M. Ruiz Nodar, A.
Salvador; Sweden: S. Berglund, M. Rosenqyvist, K.
Saldeen-Niléhn, B. Samad, J. Viklund; Switzerland: P.
Erne, D. Hayoz, F. Mach, T. Moccetti, M. Peter, M.
Pieper, F. Widmer; United Kingdom: A. Bakhai, A.
Brady, A. Bridges, R. Butler, A. Chauhan, M. de Belder, L.
Findlay, S. Gupta, I. Hudson, R. Khattar, P. Lewis, F.
Leyva, S. Lindsay, G. Lip, S. Martin, D. Murdoch, D.
Newby, A. Pell, J. Purvis, K. Ray, S. Rosen, M. Rothman,
D. Smith, C. Travill, A. Venkataraman, P. Wikinson;
United States of America: R. Abbott, K. Adkins, A.
Adolphe, A. Ahmed, O. Akinboboye, M. Akmal, A.
Albirini, A. Altschuller, L. Alwine, O. Alzohaili, J.
Apostol, A. Arif, D. Arora, B. Asbill, M. Ashchi, A. Aslam,
S. Baine, S. Bains, S. Baker, Y. Bareket, O. Barnum, E.
Barrett-Connor, A. Bazzi, R. Bedoya, R. Benton, O. Ben-
Yehuda, W. Berkery, K. Berman, B. Bertolet, R. Bhagwat,
Z. Bhatti, S. Bilazarian, V. Bittner, R. Blonder, S. Bloom,

American Heart Journal
December 2009

S. Borromeo, C. Brett, E. Brilakis, A. Brown, D. Brown, S.
Brulte, M. Budoff, J. Burchenal, B. Burckhartt, D. Burtt, J.
Call, P. Cambier, R. Caputo, J. Carstens, E. Carter, H.
Chadow, H. Chandna, S. Chandrasekaran, A. Chiu, D.
Chodnicki, Y. Cohen, D. Colan, J. Cole, C. Collard, J.
Corl, R. Cottiero, L. Cowan, F. Crall, M. Cromer, S.
Dadkhah, K. Dave, B. Davis, F. Day, M. Del Core, A.
Desai, P. Desai, V. Desai, J. DeSanto, K. Devireddy, I.
Dotani, D. Duprez, C. Duvernoy, G. Dykstra, M. Edris, A.
Edwards, S. Eilen, S. Eisenberg, G. Elkin, J. Ellis, T. El-
Sherif, G. Emlein, B. Erickson, W. Ervin, C. Fastabend, R.
Feldman, W. Felten, S. Fenton, R. Fields, T. Fischell, R.
Fishberg, A. Flores, L. Forgosh, A. Forker, S. Forman, F.
Fortuin, M. Foster, R. Freireich, D. Fuleihan, G. Gabriel,
A. George, J. Gerber, A. Ghai, G. Giesler, J. Gilbert, I.
Gilchrist, E. Gillespie, S. Gips, H. Glassberg, H. Gogia, R.
Goldberg, D. Goldner, M. Goldstein, N. Goyal, D. Goytia-
Leos, S. Graham, L. Gruberg, G. Gudmundsson, A.
Haidar, F. Handel, F. Hanke, S. Hanlon, I. Haque, J.
Harris, E. Haskel, S. Hearne, M. Heiman, J. Held, J.
Hemphill, D. Henderson, W. Herndon, D. Herrington, ]J.
Herrod, W. Herzog, T. Hilton, D. Hinchman, Z. Hodes, J.
Homan, D. Hotchkiss, L. Howard, D. Humiston, J.
Hunter, M. Hussain, J. Ibarra, B. Iteld, M. Izzo, B.
Jackson, N. Jaffrani, N. Jamal, M. Jan, M. Jardula, N.
Jarmukli, W. Jauch, D. Jinich, D. Johnson, M. Jones, 1.
Jovin, A. Kabour, Z. Kahn, P. Kakavas, E. Kaluski, R.
Karlsberg, A. Karns, M. Karve, H. Kashou, M. Kashyap,
S. Kassas, S. Kaul, J. Kennett, D. Kenton, E. Kersh, R.
Kersh, M. Kesselbrenner, A. Khaira, B. Khan, M. Khan,
M. Khan, M. Khan, A. Khera, K. Klancke, J. Kleczka, B.
Klugherz, J. Knapp, P. Knight, T. Knutson, J. Kobayashi,
S. Kopecky, E. Korban, M. Koren, E. Kosinski, P. Kotha,
D. Kotlaba, F. Koura, D. Kovacich, N. Kramer, J.
Krantzler, A. Krishnaswami, K. Kruse, E. Kukuy, C.
Lambert, J. Landzberg, J. Leppo, L. Levenson, G. Levine,
L. Lewis, S. Lewis, M. Lillestol, M. Litt, T. Little, R.
Littlefield, I. Loh, A. Lotfi, C. Lovell, J. Lowe, H. Lui, S.
Mahal, B. Malek, T. Malinowski, J. Mandak, M.
Mandviwala, I. Marar, L. Martin, B. Masri. J. Massaro, F.
Matar, T. Mathew, B. Matthews, J. McClure, R. McDavid,
S. McFarlane, S. McGlynn, M. McGough, B. McLellan, C.
Meckel, H. Meilman, C. Miller, M. Miller, S. Minor, R.
Moscoso, D. Moses, J. Moses, A. Mouhaffel, N.
Moustoukas, M. Mowdy, J. Murphy, S. Myla, V. Nadar, J.
Naidu, C. Nelson, T. Nguyen, T. Nguyen, P. Norwood, R.
Packer, D. Patel, M. Patel, J. Pearson, R. Pederson, N.
Perlman, W. Pickens, M. Pieniek, K. Pillai, D. Polk, J.
Porterfield, G. Portnay, D. Purdy, M. Quadrel, E.
Quinlan, A. Quyyumi, J. Rahman, M. Raikhel, B. Rama, P.
Randhawa, H-U. Rashid, R. Reeves, G. Revtyak, S.
Rezkalla, P. Roan, J. Roberts, W. Roehll, C. Rogers, J.
Rozanski, R. Safford, D. Sahar, F. Saltiel, M. Saluja, A.
Samal, K. Sarikonda, J. Saucedo, S. Sayeed, C. Schmal-
fuss, J. Schmedtje, D. Schoenwalder, G. Schwartz, M.
Schwartz, S. Schwartz, C. Scott, A. Seals, J. Seaworth, A.



American Heart Journal
Volume 158, Number 6 Schwartz et al 901.e3

Shah, N. Shammas, J. Shanes, M. Sharma, W. Short, J. M. Traboulssi, C. Treasure, S. Treat, M. Trevino, R.
Shubrook, C. Siegel, C. Simpfendorfer, P. Simpson, J. Tummala, S. Turk, J. Varma, N. Vijay, D. Viswanath, K.
Singh, V. Singh, K. M. Smith, P. Snell, R. Solanki, G. Vora, S. Voyce, S. Wallach, F. Weber, D. Weinstein, M.
Sotsky, V. Srinivas, N. Srivastava, P. Staab, D. Stapleton, Weiss, J. Welker, J. Whitaker, J. White, J. Whittle, B.
B. Stein, J. Strain, J. Stroh, T. Stys, L. Sullenberger, M. Wiechmann, D. Williams, A. Wiseman, M. Yasin, T.
Sumpter, J. Sutherland, T. Tak, L. Tami, F. Tejani, L. Yasuda, K. Yousuf, B. Zakhary, A. Zarka, J. Zaroff, J.

Tekler, S. Teniola, G. Thomas, J. Thomas, S. Timmapuri, Zebrack, R. Zelman.



	Rationale and design of the dal-OUTCOMES trial: Efficacy and safety of dalcetrapib in patients .....
	Methods
	Study objective
	Study population
	Study procedures
	Study outcomes
	Statistical considerations
	Study organization

	Discussion
	References
	Appendix A. Committees
	Appendix B. dal-OUTCOMES Investigators




