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The ENHANCE Study: What Do We Know Now?

Highlights from the
American College
of Cardiology 57t
Annual Scientific
Session

Because of the controversy surrounding the results of the ENHANCE trial, the American College of
Cardiology set aside a special session during which John Kastelein, MD, PhD, Academic Medical
Center, Amsterdam, The Netherlands, the primary investigator in the ENHANCE study, presented
the study results which was followed by a panel discussion.

ENHANCE was performed in patients with heterozygous familial hypercholesterolemia
(HeFH), a genetic mutation affecting the LDL receptor that occurs in 0.2% of the population
and results in average LDLs >300 mg/dL. The primary study outcome was the change from
baseline in the mean carotid artery intima-media thickness (cIMT) as measured using B-mode
ultrasonographic imaging. Previous studies in patients with HeFH with pravastatin [Wiegman
Aetal. JAMA 2004] and atorvastatin [Smilde TJ et al. Lancet 2001] had demonstrated a tendency
toward regression of atherosclerosis as determined by serial measurements of cIMT with these
statins. Unlike these prior trials, ENHANCE evaluated whether ezetimibe (a selective inhibitor
of cholesterol absorption in the small intestine), when added to simvastatin, reduced the
progression of atherosclerosis compared with simvastatin alone in patients with HeFH.

The study population of ENHANCE consisted of men and women aged 30-75 years with
HeFH and a baseline LDL-C level >210 mg/dL (either untreated or after a 6-week washout
period if on prior statin therapy). Subjects were randomly assigned to receive either ezetimibe
10 mg plus simvastatin 80 mg (n=357) or simvastatin 80 mg alone (n=363). Over the 2-year
course of the trial, 7 cIMT assessments were conducted (2 at baseline, one each at 6, 12, and
18 months, and 2 at Month 24). The baseline characteristics of the 2 treatment groups were
similar to those seen in prior studies, with the exception of a history of myocardial infarction
(MI), which was significantly lower than in previous studies.

There was no difference in the primary outcome (mean change in the cIMT defined as the
average of the means of the far wall intima-media thickness of both common carotids, bulbs,
and internal carotids) between the simvastatin-only and the combined therapy group (0.0058
vs 0.0111, p=0.29). No differences between treatment groups were observed in the various
secondary outcomes that assessed the intima-media thickness of different portions of the
carotid artery or the femoral artery.

Despite the lack of a difference in intima-media thickness between treatment groups, the addition
of ezetimibe to simvastatin treatment did result in a 16.5% incremental reduction (51.4 mg/dL
absolute difference) in LDL-C level over 2 years (p<0.01). Significant improvements were also
seen for other lipids and apolipoproteins, with the exception of Apo Al (Table 1). There was
also a 26% incremental reduction in hsCRP (p<0.01) with combined therapy.

Table 1. Percentage Changes from Baseline in Lipids, Apolipoproteins, and
C-Reactive Protein.

Ezetimibe 10 mg +

Simvastatin 80 mg Simvastatin 80 mg

(n=363) (n=357) p value
Total Cholesterol -31.9+0.8 -45.3+0.8 <0.01
LDL-Cholesterol -39.1+0.9 -55.6 + 0.9 <0.01
Triglycerides (median) -23.2 [-37.0, +1.7]* -29.8 [-43.5, +11.5/* <0.01
HDL-Cholesterol 7.8%0.9 10.2+01.0 0.05
Apo B -33.1+0.9 -46.7 £ 0.9 <0.01
Apo Al 6.9+0.8 6.3+0.8 0.56
C-reactive protein (median) -23.5 [-55.9, +18.2]* -49.2 [-66.7, -7.4]* <0.01

* Interquartile range
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With respect to the safety of ezetimibe, Prof. Kastelein
indicated that despite the reports in the press, the
data demonstrated no evidence of liver or muscle
toxicity (Figure 1).

Figure 1. Safety Observations.

* Both regimens well tolerated, with overall safety profiles generally
similar and consistent with product labels

* One case of viral hepatitis A in the simvastatin-only arm

* One case of myopathy (defined as CPK>10 ULN, with associated
muscle symptoms) in the simvastatin-only arm and 2 cases in the
ezetimibe-simvastatin arm

Consecutive Simvastatin | Ezetimibe- P
Nn=360 Simvastatin
n=356
ALT and/or AST 8 10 0.62
=2 3 X ULN
CPK =10 X ULN 8 4 0.25

Subjects with 2 consecutive measurements for ALT and/or AST, a single last
measurement 2 3 X ULN; a measurement 2 3 X ULN followed by < 2 ULN that was
taken more than 2 days after the last dose of study medication.

The number of patients who experienced any adverse
event (29.5% vs 34.2%) and who discontinued therapy
due to adverse events (9.4% vs 8.1%) were similar between
the simvastatin-only and combined therapy groups
(p=NS for both comparisons). Cardiovascular events
(cardiovascular death, nonfatal MI, non-fatal stroke,
coronary revascularizations) were infrequent (2.4%) and
similar (7 events simvastatin-only, 10 events combined
therapy) between the two groups.

Prof. Kastelein offered several possible explanations why
the combination of ezetimibe + simvastatin did not reduce
cIMT compared with simvastatin only, despite achieving
a more favorable lipid profile and greater incremental
reduction in C-reactive protein:

e The measurement technique was not sufficiently
accurate to detect changes in atherosclerotic burden

o Ezetimibe lacked vascular benefit despite the greater
incremental changes in LDL-C and hsCRP

e The population studied was at too low a risk to detect
changes in cIMT at 2 years

Dr. Kastelein did not believe that a lack of precision in
the measurement technique explained the absence of a
difference between treatment groups, because measures
of quality for the cIMT measurement (eg, intraclass
correlation coefficient, standard deviations) exceeded
the current standards that were previously shown to be
necessary for accuracy. Turning to the compound itself,
Prof. Kastelein reviewed the results of a prior study,
which showed that simvastatin treatment increased the
number of functionally active endothelial progenitor
cells, whereas ezetimibe did not. [Landmesser U et al.
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Circulation 2005]. “It is possible that there might be
something [happening] with statin therapy that is over
and above simply LDL-lowering,” he said. “However,
this goes against other data, which indicate that it is
LDL-lowering that is important, not how you lower it
[RobinsonJG etal. JAm Col Cardiology 2005]. Dr. Kastelein
thinks that the highly treated study population is the most
likely reason that ENHANCE did not reach its endpoints.
He pointed out that over the last 10-15 years, intensive
treatment has shifted the cIMT distribution of patients
with familial hypercholesterolemia from very abnormal
to less abnormal, predominantly due to intensive lipid-
lowering with high-dose statins +/- additional drugs. More
than 80% of the patients in ENHANCE had been receiving
statin therapy before enrollment, resulting in a baseline
cIMT of only 0.70 mm, thus making it very difficult to
show an effect with the addition of any other therapy.

Following Prof. Kastelein’s presentation, there was a panel
discussion during which the discussants attempted to put
the study results into the context of clinical practice.

Patrick T. O’Gara, MD, Brigham and Women'’s Hospital,
Boston, MA, began by reminding the audience that
“ENHANCE was a surrogate endpoint trial in a select
patient population that used the change in cIMT as a
primary outcome measure. The trial is not a referendum
on the established health benefits of LDL-cholesterol-
lowering, especially in our high-risk patients and
especially with statin medications.” Dr. O’Gara concluded
by noting that the ENHANCE trial results “have increased
interest in the 3 ongoing clinical endpoint trials with
simvastatin and ezetimibe, most notably the IMPROVE-IT
study, which has enrolled ~11,000 of the targeted 18,000
post-ACS patients.”

Harlan M. Krumholz, MD, Yale University, New Haven,
CT, told the audience that the results of the ENHANCE
trials should “..change practice”—especially in the way
we [in the United States] have been prescribing ezetimibe.
According to Dr. Krumbholz, this study “..provides no new
evidence to support the use of ezetimibe and it moves us
toward more uncertainty about the benefits of the drug”
He also stated, however, that whether the incremental
lowering of LDL by this drug would have an effect on the
progression of atherosclerosis is worthy of study, as is
whether it would have an effect on patient outcomes. Dr.
Krumbholz pointed out that although LDL is an important
risk factor for cardiovascular disease, studies (eg, hormone
replacement therapy and torcetrapib) have already refuted
the assumption that just because a drug lowers LDL, we

can know what effect it is going to have on our patients.
Continued on page 30
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but the extent of the effect is much larger than originally
thought [Afilalo J et al. ] Am Col Cardiol 2008; Table 1].

Table 1. Effect of Statin Therapy for Secondary
Prevention in the Elderly.

HR
Outcome Percent Reduction (95% ClI)
Coronary heart disease 30% 0.70 (0.53 - 0.83)
Non-fatal myocardial 26% 0.74 (0.60 — 0.89)
infarction
Revascularization 30% 0.70 (0.53 - 0.83)
Stroke 25% 0.75 (0.56 — 0.94)

Robert S. Rosenson, MD, University of Michigan, Ann
Arbor, MI, reviewed several studies that evaluated the
relationship between obesity and mortality, noting that
while obese individuals (BMI 30-35) may not have an
increased risk for mortality (RR 0.97; 95% CI, 0.82-1.15),
the risk is increased for the severely (BMI >35) obese
(RR 1.88; 95% CI, 1.05-3.34) [Romero-Corral A et al.
Lancet 2006].

Investigators who evaluated the differences in risk among
obese and severely obese individuals have suggested that
insulin sensitivity may be a better predictor than obesity
alone in predicting risk (Table 2; McLaughlin T et al. Arch
Int Med 2007; Reaven G. Diab Vasc Dis Res 2005).

Table 2. CV and Diabetes Risk Factors in Obese
Individuals Based on Tertile of SSPG Concentration.

Risk Factors Tertile Tertile Tertile P p Value

Valuet For
(n=70) (n=70) (n=71) Trendi

Systolic BP, 123(18) 130 (17) | 139 (20) <.001 <.001

mm Hg

Diastolic BP, 75 (10) 78 (12) 83 (3) <.001 <.001

mm Hg

TG level, mg/ | 114 (51) | 156 (66) | 198 (105) | <.001 <.001

diL

HDL-C level, 50(13) 47 (13) 41 (9) <.001 <.001

mg/dL

LDL-C level, 123 (38) | 134 (33) | 123 (29) .88 77

mg/dL

Fasting 95 (11) 99 (10) 103 (11) <.001 <.001

plasma

glucose

level, mg/dL

2-h Plasma 104 (19) | 124 35) | 139 (39) <.001 <.001

glucose level

during OGTT,

mg/dL

IFG level, 20 (29) 32 (46) 48 (68) <.001 <.001

No. (%) of

participants

IGT, No. 1(1) 20 (29) 33 (46) <.001 <.001

(26) of

participants

Abbreviations: BP, blood pressure; IFG, impaired fasting glucose; IGT, impaired glucose tolerance;
OGTT, oral glucose tolerance test; SSPG, steady-state plasma glucose; TG, triglyceride.
tCalculated as analysis of covariance, adjusted for age, body mass index, and sex.
FAnalyzed via general linear model for continuous variables and Cochran-Armitage test for
categorical variables.

Dr. Rosenson noted that -cardiovascular risk is
heterogeneous among obese individuals and that more
emphasis should be placed on identifying individuals
at risk for cardiovascular disease based on their level of
insulin resistance versus obesity alone.

Continued from page 7

The controversy over the results of the ENHANCE trial
will likely remain until the results of the IMPROVE-IT
trial are available in 2012. In the meantime, the
American Heart Association and the American College
of Cardiology have issued the following joint
statement on ENHANCE:

‘The study reinforces the need to adhere to
current American College of Cardiology/
American Heart Association Guidelines which
recommend statins to the maximally tolerated
dose or to goal as first line treatment for patients
with coronary artery disease. The data from
the ENHANCE study should be considered
as the NHLBI guidelines writing group is
working on their update of the national
cholesterol treatment guidelines in the
coming months.

Full text of the statement is available at:http://americanheart.mediaroom.
com/index.php?s=43&item=386
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2008;358:1507-08.
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N Engl ] Med 2008:358 (www.nejm.org on March 30, 2008 (10.1056/
NEJMsa0801461). Special Article.

4. Kastelein JJP, et al. Simvastatin with or without Ezetimibe in Familial
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Despite the highly significant correlation between AV
block and death, differentiating between all-cause
cardiac death and sudden cardiac death secondary to
ventricular arrhythmias is difficult, Dr. Thomsen said.
To investigate this issue, CARISMA investigators are
performing additional analyses to further explore the
relationship between baseline left bundle branch block
and subsequent risk of fatal ventricular arrhythmias
and AV block.

In summary, findings from the CARISMA observational
study suggest that an implantable ECG loop recorder—
typically used to identify the cause of syncope—may help
clinicians risk-stratify patients with reduced LV function
following acute MI.
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