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SUMMARY

This randomised, double-blind study evaluated the efficacy
and safety of ezetimibe/simvastatin (EZE/SIMVA) 10/
20 mg tablet compared to doubling the atorvastatin
(ATV) dose in hypercholesterolaemic patients with athero-
sclerotic or coronary heart disease (CHD).

The study group included 435 male and female CHD
patients (aged >18 years) who had not achieved their low-
density lipoprotein  cholesterol (LDL-C) goal of
<2.50 mmol/l while on a stable dose of ATV 10 mg for
>6 weeks. After a 1-week diet/stabilisation period, patients
with LDL-C >2.50 mmol/l and <4.20 mmol/l were ran-
domised (1:1) to EZE/SIMVA 10/20 mg/day (n = 221)
or ATV 20 mg/day (n = 214) for 6 weeks. The primary
efficacy objective was to determine the per cent reduction
from baseline in LDL-C at week 6.

EZE/SIMVA 10/20 mg produced significantly greater
mean per cent changes from baseline in LDL-C compared

with ATV 20 mg (—32.8 vs. —20.3%; p < 0.001). A
significantly greater proportion of patients achieved an
LDL-C goal <2.50 mmol/l with EZE/SIMVA than ATV
(77.9 vs. 51.9%; p < 0.001). Significant improvements in
total cholesterol (—20.3 vs. —13.0%), non-high-density lipo-
protein cholesterol (non-HDL-C) (—27.9 vs. —17.0%), apo-
lipoprotein B (—23.4 vs. —14.7%) and HDL-C (1.8 vs.
—0.4%) were observed after switching to EZE/SIMVA 10/
20 mg for 6 weeks (p < 0.05 for all parameters). EZE/
SIMVA 10/20 mg was generally well tolerated, with an over-
all safety profile similar to that of ATV 20 mg.

EZE/SIMVA 10/20 mg produced superior lipid-altering
efficacy by dual inhibition of cholesterol synthesis and
intestinal absorption compared with doubling the dose of
ATV from 10 to 20 mg.
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INTRODUCTION

The relationship between elevated levels of low-density lipo-
protein cholesterol (LDL-C) and coronary heart disease
(CHD) is firmly established. Several large placebo-controlled
outcome trials showed that lowering plasma LDL-C decreases
coronary event rates in patients with and without CHD
(1-3). On the basis of this evidence, expert organisations
recommend tailoring the intensity of lipid-lowering therapy
to match the patient’s risk of CHD (4,5). Patients with
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clinically established CHD or CHD-risk-equivalent disease
(i.e. other atherosclerotic disease, diabetes mellitus or 10-year
CHD risk >20% based on Framingham scoring) stand to
recognise the greatest benefit from lipid-lowering therapy and
are recommended for the most aggressive LDL-C goals
(<2.5 mmol/l or <100 mg/dl). More recently, clinical data
comparing intensive vs. moderate lipid lowering suggest that
reducing plasma LDL-C to approximately 1.8 mmol/l
(70 mg/dl) may provide additional outcome benefits in
patients with stable and acute CHD (6,7). Consequently,
optimal clinical benefits may be achieved using a more inten-
sive treatment regimen designed to achieve LDL-C goals well
below current guidelines (8).

Statins, the current treatment standard which inhibit cho-
lesterol biosynthesis, have proven highly effective in reducing
LDL-C and coronary risk in primary and secondary
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prevention patients (1-3,6,7,9). However, despite the exis-
tence of evidence-based treatment guidelines and the avail-
ability of safe and efficacious therapies, recommended LDL-C
goals are rarely achieved in CHD patients who have the most
aggressive LDL-C goals and are at greatest risk for future
coronary events (10-12). Combination therapy with statins
and other lipid-lowering agents can improve the achievement
of LDL-C goals, because agents with complementary mechan-
isms of action appear to exert additive effects on plasma
lipids. Ezetimibe (EZE), a novel chemical entity that inhibits
intestinal absorption of dietary and biliary cholesterol and
structurally related phytosterols by interacting with a trans-
porter in the epithelial wall (13,14), has been shown to reduce
LDL-C by 18-25% beyond that achieved with statin mono-
therapy (15-17). As a result, patients who fail to attain
optimal LDL-C levels with statin monotherapy have an
opportunity to realise additional LDL-C reductions through
simultaneous inhibition of cholesterol synthesis and intestinal
absorption.

In the light of the marked lipid-altering efficacy of co-
administered EZE and simvastatin (SIMVA) (16,18) and
the beneficial effects of SIMVA on cardiovascular outcomes
(1,9), a single tablet containing EZE 10 mg in combination
with the full range of marketed doses of SIMVA (10, 20, 40
and 80 mg) has been approved for the treatment of primary
hypercholesterolaemia (19). At the recommended starting
dose, EZE/SIMVA 10/20 mg has been shown to provide
superior LDL-C reductions compared with the initial and
alternative starting doses of atorvastatin (ATV) (10 and
20 mg/day, respectively) (20). The purpose of the present
study was to examine the lipid-altering efficacy and safety
profile of switching from ATV 10 mg/day to EZE/SIMVA
10/20 mg/day vs. doubling the dose of ATV (20 mg/day) in
CHD patients who were above their LDL-C goal of
<2.50 mmol/l at baseline.

PATIENTS AND METHODS
Study Population

Eligible patients included men and women >18 years with
documented hypercholesterolaemia and atherosclerotic or
CHD. Patients had serum LDL-C between 2.5 and
4.2 mmol/l (100 to 160 mg/dl) and triglycerides (TG)
<4.0 mmol/l (350 mg/dl) while on a stable dose of ATV
10 mg for >6 weeks prior to randomisation. Patients were
considered to have CHD if they qualified as a CHD-risk
equivalent by the National Cholesterol Education Program
ATP III or ESC guidelines (e.g. diabetes) or if they presented
with one or more of the following features: documented
stable angina, history of myocardial infarction (MI) or percu-
taneous coronary intervention and/or documented history of

unstable angina or non-Q wave MI. Atherosclerotic vascular
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disease included symptomatic peripheral vascular disease,
documented history of atherosclerosis or atherothrombotic
cerebrovascular disease. Patients of childbearing age were
eligible to participate if they had negative pregnancy test
results and were considered, by the study investigator, highly
unlikely to conceive.

Key exclusion criteria included congestive heart failure; MI,
coronary artery bypass surgery or angioplasty within the past
3 months; poorly controlled or newly diagnosed (within 3
months) Type I or II diabetes; uncontrolled hypertension
(systolic >160 mmHg or diastolic >100 mmHg); uncon-
trolled endocrine or metabolic disease known to influence
serum lipids; alanine aminotransferase (ALT) and aspartate
aminotransferase (AST) levels >1.5 times the upper limit of
normal (ULN) and creatine kinase (CK) levels >1.5x ULN.

Patients could be withdrawn from the study for the follow-
ing predefined reasons: positive pregnancy test, treatment
with excluded concomitant medications (i.e. immunosuppres-
sants, corticosteroids or potent inhibitors of cytochrome P450
3A4), two consecutive elevations in ALT and AST values
>3x ULN, two consecutive elevations in CK values of
5-10 or >10x ULN with or without muscle symptoms or
a significant clinical or laboratory adverse event (AE).

Study Design

This study was conducted between March 2004 and
November 2004. The protocol for this study was approved
by the Institutional Review Board at each study centre, and all
patients provided written informed consent. This approxi-
mately 9-week (1-week diet/stabilisation active run-in period
followed by a 6-week active treatment period and a follow-up
phone call/clinic visit 2 weeks thereafter), randomised,
double-blind, active-controlled, parallel-group study was con-
ducted according to Good Clinical Research Practice at 42
sites in seven countries (Estonia, France, Latvia, Netherlands,
Slovenia, Spain and Taiwan) (Figure 1). Patients discontin-
ued from all lipid-altering treatments other than ATV 10 mg
for at least 6 weeks before the study start (>8 weeks for
fibrates). Eligible patients entered a 1-week baseline period
while continuing to receive open-label ATV 10 mg and coun-
selling for a low-cholesterol diet. Qualifying patients were
randomised (1:1) by a computer-generated allocation sche-
dule to receive cither blinded EZE/SIMVA 10/20 mg or
blinded ATV 20 mg once daily for 6 weeks. Clinical visits
were scheduled at week —1 (screening), day 1 (randomisa-
tion) and week 6 (lipid profile and efficacy assessment). A
follow-up phone call or poststudy visit, if necessary, was
scheduled 14 days after the final dose of study medication
(week 8). Mean per cent compliance with study medication
was defined as (number of compliant therapy days/number of
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1-week screening/diet
stabilization period

ATV 10 mg/day

EZE/SIMVA 10/20 mg/day (n=221)

ATV 20 mg/day (n=214)

»

Post study/
follow-up
Screening/  Randomization
Week —1 Week 0 Week 6 Week 8
I i I
Clinical Visit 1* 2% 3  Phone call or

clinical visit if
necessary

Figure 1 Schematic study design. *During the screening period,
blood was drawn for lipid measurements: low-density lipoprotein
cholesterol, total cholesterol, triglycerides, high-density lipoprotein
cholesterol and apolipoprotein B. Eligibility for randomisation was
determined based on lipid measurements at visit 1. **Randomisation
to double-blind treatment with ezetimibe/simvastatin (EZE/SIMVA)
10/20 mg or atorvastatin (ATV) 20 mg occurred at visit 2. Baseline
measurements and samples for efficacy and safety parameters were
taken at this visit

days between the randomisation date and the last day of
treatment phase) x 100.

Efficacy Assessments

The primary efficacy variable was mean per cent change from
baseline in LDL-C at study endpoint. Endpoint was defined
as the last postbaseline lipid measurement during the 6-week
double-blind treatment period. Predefined secondary efficacy
variables included mean per cent change from baseline to
endpoint in total cholesterol (T'C; key secondary endpoint),
TG, high-density lipoprotein cholesterol (HDL-C),
non-HDL-C, LDL-C/HDL-C and TC/HDL-C ratios and
apolipoprotein (apo) B. The per cent of patients in the treat-
ment groups achieving an LDL-C goal <2.5 mmol/l after 6
weeks of randomised assignment was a predefined tertiary
efficacy variable.

Safety and Tolerability Assessments

Safety and tolerability were evaluated by reviewing patient-
reported adverse signs and symptoms, investigators’ observa-
tions and assessments and various laboratory tests including
blood analyses. Investigators determined the severity of AEs
(mild, moderate, severe or life threatening) and the potential
relationship to study drug (definitely not, probably not, pos-
sibly, probably and definitely) while blinded to study medica-
tion. Key safety variables were the incidence of any clinical or
laboratory AEs, treatment-related AEs, serious AEs and dis-
continuations because of AEs. Prespecified safety variables
included the incidence of consecutive or presumed consecu-
tive elevations in ALT and AST >3x ULN and single CK
elevations of 5—10 or >10x ULN. Consecutive elevations in
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liver enzymes that were considered clinically important were
defined as follows: (i) measurements >3x ULN observed on 2
or more consecutive visits; (ii) a single measurement >3x ULN
which was the last available measurement (was referred to as
‘presumed consecutive’); (iii) measurements >3x ULN during
treatment or within 2 days after the end of treatment and
followed by a measurement <3x ULN which was taken more
than 2 days after the last dose of treatment (was referred to as
‘presumed consecutive’). Myopathy was prospectively defined as
CK elevations >10x ULN associated with muscle symptoms
with no other plausible aetiology such as exercise or trauma.

Laboratory Methods

All analyses were conducted on fasting blood samples at a
certified central laboratory (MRLI Brussels, Belgium) accord-
ing to standards specified by the National Heart Lung and
Blood Institute and Centres for Disease Control and
Prevention (12). All lipid measurements were blinded after
randomisation. TC, HDL-C, TG and apo B were measured
at all visits, and LDL-C levels were calculated with the
Friedewald equation (LDL-C = TC — (TG/5) — HDL-C)
(21). Ultracentrifugation was utilised to measure LDL-C
values in patients with TG >4.52 mmol/l. Non-HDL-C
levels were calculated by subtracting HDL-C from TC values.
Apo B was quantified using radioimmunoassay methods.

Statistical Analysis

A sample size of 290 patients (145 patients per group) was
needed to detect a difference of 6% between the treatment
groups for mean per cent change in LDL-C with 95% power
and a significance level of 0.05 (two-tailed) assuming a stan-
dard deviation of 14%. The primary efficacy analysis was
based on an all patient-treated approach, including those
patients who received at least one dose of randomised treat-
ment, had a lipid measurement at baseline and at least one
lipid measurement following the start of treatment.

The per cent change from baseline to endpoint in LDL-C
and other lipid parameters was assessed by an analysis of
variance (ANOVA) model with terms for treatment and study
centre. Data were expressed as within-group means and
between-group differences in least square mean £ standard
error of the mean. Median per cent change was calculated for
TG, because this parameter is asymmetrically distributed and
the between-treatment group difference was computed utilis-
ing Hodges—Lehmann estimate. Predefined subgroup analyses
were performed for per cent LDL-C reduction on the follow-
ing subgroups: age (<65 vs. >65 years), sex, race (Caucasian,
Black and others; an analysis of subgroups Caucasian and non-
Caucasian was performed due to small numbers of Blacks enrolled
in this study), baseline LDL-C (<3.40 vs. >3.40 mmol/l), body
mass index (<30 kg/m2 vs. >30 kg/mz), as well as patient
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history of hypertension (no and yes) or diabetes mellitus (no
and yes). An ANova model with terms for treatment, centre,
subgroup and treatment-by-subgroup effect was tested at the
o = 0.100 level. The Gail-Simon test was used to determine
the nature (qualitative vs. quantitative) of significant interac-
tion terms.

A logistic regression model with terms for treatment and
baseline LDL-C was used to analyse the per cent of patients
reaching LDL-C target of <2.50 mmol/l. Odds ratio estimates
derived from the logistic regression model and 95% confidence
intervals (CI) were used to quantify the treatment effect. An
analysis of LDL-C goal <1.8 mmol/l was performed in a post
hoc manner.

Data from all randomised patients were included in safety
and tolerability assessments. Fisher’s Exact test was used to
compare between-treatment incidences of predefined AEs
(patients with any AE, treatment-related AEs, serious AEs
and discontinuations because of AEs) and the proportion of
patients with clinically important elevations in ALT and AST
(individual and consecutive elevations >3x ULN) as well as
CK (5-10 and >10x ULN).

RESULTS
Disposition, Demographics and Baseline Characteristics

A total of 752 patients were screened for randomisation. Of
those screened, 317 (317/752 = 42%) were excluded from
participation and 435 (435/752 = 58%) were enrolled in the
study. The following reasons were given for exclusion: lack of
eligibility per protocol (n = 305; 305/317 = 96%), consent
withdrawn (n = 9; 9/317 = 3%) and AEs reported during
the 1-week baseline/screening period (n = 3; 3/317 = 1%).
Of those excluded due to lack of eligibility, 251 (251/
305 = 82%) did not meet the established lipid entry criteria.
The remaining 435 (58%) patients were randomised to treat-
ment with EZE/SIMVA 10/20 mg (n = 221) or ATV 20 mg
(n = 214). Of those randomised, 419 (96%) patients success-
fully completed the 6-week double-blind treatment period.
Sixteen patients (4%; seven in the EZE/SIMVA group and
nine in the ATV group) were discontinued from the study for
the following reasons: clinical AE [n = 13 (3%)], patient
[n=1
[n = 1 (<1%), this patient receiving ATV 10 mg was already

withdrew consent (<1%)], protocol deviation
at LDL-C goal <2.5 mmol/I at baseline] and noncompliance
with the protocol [n = 1 (<1%)].

The treatment groups were generally well balanced with
respect to patient demographics, concomitant therapies and
baseline lipid variables (Table 1). After an active run-in per-
iod with open-label ATV 10 mg, mean baseline LDL-C
values were 3.19 and 3.24 mmol/l in the EZE/SIMVA and
ATV groups, respectively. A total of eight patients (2%; four
patients in each of the treatment groups) were excluded from
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the primary efficacy analysis because of clinical AE [n =5
(1%)], consent withdrawn [n = 1 (<1%)], protocol devia-
ton [n=1 (<1%)] and noncompliance with protocol
[n =1 (<1%)]. Mean per cent compliance with study med-
ication was similar between the treatment groups (98.0%

EZE/SIMVA vs. 98.4% ATV).

Efficacy

Switching from ATV 10 mg to EZE/SIMVA 10/20 mg pro-
duced a mean per cent reduction in LDL-C from baseline of
32.8% compared with 20.3% for ATV 20 mg (treatment
difference in LS means = —12.6%, 95% CI, —15.8, —9.4;
p < 0.001) (Figure 2, Table 2). In general, greater reduc-
tions in LDL-C were observed for EZE/SIMVA across sub-
groups defined by age, sex, body mass index, patient history
of disease (hypertension and diabetes) and baseline LDL-C
(Figure 3). A significant interaction between treatment and
baseline LDL-C category was observed (p = 0.090) suggest-
ing a slightly greater treatment difference in patients with
lower baseline LDL-C levels (<3.4 mmol/l). Patients with
baseline LDL-C <3.4 mmol/l demonstrated a mean per
cent change from baseline in LDL-C of —31.1% with EZE/
SIMVA vs. —16.5% with ATV 20 mg, while patients with
baseline LDL-C >3.4 mmol/l had reductions of —37.0%
with EZE/SIMVA vs. —26.9% with ATV.

The distribution of plasma LDL-C values at endpoint in
the group of patients treated with EZE/SIMVA 10/20 mg
and ATV 20 mg is illustrated in Figure 4. A significantly
greater proportion of patients in the EZE/SIMVA group vs.
the ATV group achieved an LDL-C goal of <2.50 mmol/l
after 6 weeks of treatment [77.9% (n/N = 169/217) vs.
51.9% (n/N = 109/210); p <0.001; Figures 4 and 5]. The
estimated treatment effect [odds ratio (95% CI)] between the
two groups was 3.3 in favour of EZE/SIMVA with a 95% CI
of (2.1, 5.1). A post hoc analysis demonstrated that 26.7%
(n/N = 58/217) of patents on EZE/SIMVA vs. 7.1%
(n/N = 15/211) of patients on ATV 20 mg achieved the
more aggressive LDL-C goal of <1.8 mmol/l (p < 0.001;
Figure 5). The estimated treatment effect [odds ratio (95%
CI)] between the two groups was 4.7 in favour of EZE/
SIMVA with a 95% CI of (2.5, 8.6). Overall, three (1.4%)
and seven (3.3%) patients demonstrated an increase in
LDL-C >10% while receiving EZE/SIMVA 10/20 mg and
ATV 20 mg, respectively.

In addition to producing significantly greater reductions in
LDL-C, EZE/SIMVA also improved TC (—20.3 vs.
—13.0%; p < 0.001), non-HDL-C (=27.9 vs. —17.0%;
p <0.001), Apo B (—23.4 vs. —14.7%; p < 0.001) and
HDL-C (1.8 vs. — 0.4%; p < 0.05) relative to doubling the
dose of ATV (Figure 2, Table 2). There was no statistically
significant difference between the two treatment groups with
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Table 1 Patient characteristics and baseline lipid concentrations
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EZE/SIMVA 10/20 mg (n = 221)

ATV 20 mg (n = 214)

Age (years)

Mean (SD)

Range

Number of patients >65 years (%)
Number of females n (%)

Race n (%)
White
Black
Other
Weight; mean + SD (kg)
Body mass index; mean + SD (kg/mz)
Duration of hypercholesterolaemia; mean + SD (year)

Patient history of disease n (%)
Hypertension
DM

Concomitant therapies n (%)
Drugs used in diabetes
Antithrombotic agents
Antihypertensive agents*
Cardiac therapy$
Peripheral vasodilators

Vasoprotectives

Baseline lipids; mean + SD (mmol/l)
LDL-C
TC
TGt
HDL-C
non-HDL-C
LDL-C/HDL-C ratio
TC/HDL-C ratio
Apo Bi

63.5 (9.6) 63.4 (10.2)
43-90 32-86
108 (48.9) 98 (45.8)
80 (36.2) 86 (40.2)
205 (92.8) 197 (92.1)
1(0.5) 3(1.4)
15 (6.8) 14 (6.5)
80.9 (14.4) 77.8 (13.3)
29.0 (4.4) 28.0 (4.1)
7.5 (6.7) 7.9 (7.1)
141 (63.8) 116 (54.2)
59 (26.7) 53 (24.8)
50 (22.6) 41 (19.2)
42 (19.0) 53 (24.8)
193 (87.3) 177 (82.7)
66 (29.9) 79 (36.9)
8 (3.6) 8 (3.7)
9 (4.1) 6 (2.8)
3.19 (0.45) 3.24 (0.49)
5.31 (0.60) 5.39 (0.64)
1.48 (0.68) 1.37 (0.73)
1.38 (0.31) 1.44 (0.35)
3.93 (0.55) 3.95 (0.59)
2.41 (0.60) 2.38 (0.65)
3.99 (0.83) 3.92 (0.86)
1.28 (0.18) 1.27 (0.18)

Apo, apolipoprotein; DM, diabetes mellitus; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; TC, total cholesterol;

TG, triglycerides. *Includes agents acting on the renin-angiotensin system, beta blocking agents, calcium channel blockers, and diuretics. tMedian values
[standard deviation for medians calculated by (Q3 — Q1)/1.075]. SIncludes cardiac glycosides, antiarrhythmics class I and III, vasodilators used in cardiac

diseases and other cardiac preparations. $Expressed as g/l.

regard to median per cent change from baseline in plasma TG

(p = 0.268).

Safety and Tolerability

Treatment with EZE/SIMVA 10/20 mg was generally well
tolerated, with an overall safety profile similar to that of ATV
20 mg (Table 3). There were no significant differences
between the two treatment groups with regard to the type
or frequency of clinical [44 (20%) vs. 51 (24%), respectively]
and laboratory [4 (2%) vs. 4 (2%), respectively] AEs, discon-
tinuations because of clinical [5 (2%) vs. 8 (4%), respectively]
and laboratory (zero patients in each treatment group) AEs or
serious clinical [5 (2%) vs. 2 (1%), respectively] and labora-
tory (zero patients in each treatment group) AEs. The most
frequently reported clinical AE (>2% frequency in either

treatment group) in the two groups included myalgia [6
(2.7%) EZE/SIMVA vs. 5 (2.3%) ATV] and headache [3
(1.4%) EZE/SIMVA vs. 8 (3.7%) ATV]. Overall, serious AEs
occurred in five patients receiving EZE/SIMVA 10/20 mg
(four patients had an overdose and one patient had chest
pain) and two patients receiving ATV 20 mg (one patient
had acute coronary syndrome and one patient had pelvic
fracture). None of these events were fatal, and none were
considered by study investigators to be related to study
medication.

None of the patients in the ATV group and one patient in
the EZE/SIMVA group had presumed consecutive elevations
in ALT and AST values >3x ULN. The patient’s elevated
ALT and AST wvalues resolved while continuing on EZE/
SIMVA therapy. There were no cases of hepatitis, jaundice
or other clinical signs of hepatic dysfunction reported in this
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Figure 2 Mean per cent change (£SE) from baseline in lipid
parameters following 6 weeks of treatment with ezetimibe/simvasta-
tin (EZE/SIMVA) 10/20 mg or atorvastatin (ATV) 20 mg

(*p < 0.001 EZE/SIMVA vs. ATV; **p < 0.050 EZE/SIMVA vs.
ATV). TExpressed as median per cent change (£SE of median). Apo
B, apolipoprotein B; LDL-C, low-density lipoprotein cholesterol;
HDL-C, high-density lipoprotein cholesterol; TC, total cholesterol;
TG, triglycerides

study, including the one patient with high ALT and/or AST
values. No patients in either treatment group had elevations
in CK levels (>3 to <5x ULN, >5 to <10x ULN or >10x
ULN), and there were no reported cases of myopathy or
rhabdomyolysis. Results of other laboratory tests, including
routine serum chemistries, and haematologic parameters as
well as vital signs and findings on physical examinations
revealed no evidence of additional safety concerns with

EZE/SIMVA therapy.

DISCUSSION

Cholesterol treatment guidelines emphasise LDL-C lowering

as an essential strategy for reducing cardiovascular risk. The
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Third European Joint Task Force (European) and National
Cholesterol Education Program Adult Treatment Panel IIT
(United States) guidelines recommend an optional LDL-C
treatment target of <2.5 mmol/l for patients with established
CHD or CHD-risk-equivalent disease (2,5). Recent evidence
suggests that patients with stable and acute CHD may realise
additional clinical benefits with the achievement of LDL-C
levels substantially below 2.5 mmol/l (6,7,9). In the past,
physicians increased the intensity of lipid lowering by
upwardly titrating the statin dose or switching to a more
potent statin. However, many statin-treated patients remain
under treated because of insufficient pharmacologic effects of
marketed statins, a lack of willingness on the part of physi-
cians and patients to perform multiple dose escalations, as
well as concerns over safety risks at the highest statin doses
(22,23).

A new treatment paradigm, a single cogranulated tablet
containing EZE 10 mg in combination with the full range
of marketed doses of SIMVA (10-80 myg), is available for the
management of LDL-C levels in patients who are not at their
treatment goals (19). Previous studies showed that EZE/
SIMVA is more effective than statin monotherapy in improv-
ing plasma lipid profiles in patients with hypercholesterolae-
mia (15,20). The enhanced efficacy of the EZE/SIMVA tablet
may improve LDL-C goal attainment in high-risk patients by
simultaneously inhibiting cholesterol synthesis and intestinal
absorption while avoiding the safety risks (hepatotoxicity and
myotoxicity) associated with high-dose statin monotherapy.

The present study demonstrated that EZE/SIMVA is more
effective than ATV titration in reducing LDL-C among
hypercholesterolaemic patients with atherosclerotic or CHD.
In this study of atherosclerotic and CHD patients on a stable
dose of ATV 10 mg/day, the recommended starting dose of
EZE/SIMVA 10/20 mg reduced LDL-C levels by 33% com-
pared with only 20% with the alternative minimum starting

Table 2 Mean per cent change in efficacy parameters from baseline to endpoint

Mean per cent change (£SE)

Between-group treatment difference

EZE/SIMVA 10/20 mg ATV 20 mg Difference in least squares

Efficacy parameter (n= 215-217) (n = 207-210) per cent change (SE) p value
LDL-C —32.8(1.2) —20.3 (1.2) —12.6 (1.6) <0.001
TC ~20.3 (0.8) ~13.0 (0.9) ~72(1.2) <0.001
TG* —8.4 (2.5) —6.5 (2.5) -3.2 3771 ns

HDL-C +1.8 (0.8) —0.4 (0.8) +2.5(1.2) <0.050
Non-HDL-C —27.9 (1.1) ~17.0 (1.1) ~10.8 (1.5) <0.001
LDL-C/HDL-C ratio ~33.2 (1.3) ~19.1 (1.3) —14.4 (1.8) <0.001
TC/HDL-C ratio ~20.9 (1.0) ~11.7 (1.0) —9.3 (1.4) <0.001
Apo B —23.4 (1.0) —14.7 (1.1) —8.5 (1.4) <0.001

Apo, apolipoprotein; ATV, atorvastatin; EZE, ezetimibe; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; ns, not
significant at p > 0.050; TC, total cholesterol; TG, triglycerides; SE, standard error; SIMVA, simvastatin. *Median values (standard error for medians).
tDifference in medians was obtained by Hodges-Lehmann estimation. $Test based on nonparametric analysis using ANOVA on the normalised (Tukey’s) rank

transformation.
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Sex Age Race

Non-

Male Female <65years >65years White White

<3.4
mmol/l
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Figure 3 Mean per cent change from baseline in low-density lipoprotein cholesterol (LDL-C) across subgroups defined by sex, age, race,
baseline LDL-C, body mass index, and patient history of disease (diabetes, hypertension). ATV, atorvastatin; EZE/SIMVA, ezetimibe/

simvastatin

dose of ATV 20 mg, leading to a between-treatment group
difference of —13% (p < 0.001). In general, the enhanced
LDL-C-lowering efficacy of EZE/SIMVA was consistent
across the patient subgroups examined [age, sex, body mass
index and patient history of disease (diabetes and hyperten-
sion)] and baseline LDL-C. There was a significant treatment-
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Figure 4 Frequency histogram showing the distribution in plasma
low-density lipoprotein cholesterol (LDL-C) levels (mmol/l) fol-
lowing 6 weeks of treatment with ezetimibe/simvastatin (EZE/
SIMVA) 10/20 mg or atorvastatin (ATV) 20 mg
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by-subgroup interaction (p = 0.090) when data were strati-
fied according to baseline LDL-C; however, patients achieved
greater LDL-C reductions with EZE/SIMVA than ATV
alone, irrespective of their baseline LDL-C values. Relative
to ATV, treatment with EZE/SIMVA allowed significantly
more CHD patients to achieve an LDL-C goal of
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Figure 5 Per cent of patients [expressed as number of patients
achieving low-density lipoprotein cholesterol (LDL-C) goal/number
of patients above LDL-C goal at baseline] reaching an LDL-C goal
of <2.5 mmol/l or <1.8 mmol/l following 6 weeks of treatment
with ezetimibe/simvastatin (EZE/SIMVA) 10/20 mg or atorvastatin
(ATV) 20 mg (*p < 0.001 EZE/SIMVA vs. ATV)

1377-1386
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Table 3 Overall summary of safety results [n/N (%)]

EFFICACY OF EZETIMIBE/SIMVASTATIN VS. ATORVASTATIN TITRATION

Adverse event EZE/SIMVA 10/20 mg ATV 20 mg 2 value*

Number of patients randomised 221 214

Number of patients completing study 214 205

Number of patients (%)
With one or more clinical AEs 44 (19.9) 51 (23.8) 0.354
With treatment-relatedt clinical AEs 17 (7.7) 23 (10.7) 0.320
With serious clinical AEs 5 (2.3) 2 (0.9) 0.450
With serious treatment-relatedt clinical AEs 0 0 -
Discontinued due to clinical AEs 5 (2.3) 8 (3.7) 0.410
Discontinued due to treatment-relatedf clinical AEs 5 (2.3) 8 (3.7) -
With one or more laboratory AEs# 4/217 (1.8) 4/210 (1.9) 1.000
With treatment-relatedt laboratory AEs# 3/217 (1.4) 2/210 (1.0) 1.000
With serious laboratory AEs 0 0 1.000
Discontinued due to laboratory AEst 0 0 1.000

Consecutive >3x ULN elevations in ALT and/or AST%§ 1/217 (0.5) 0 1.000

CK >10x ULN 0 0 1.000

AEs, adverse events; ALT, alanine aminotransferase; AST, aspartate aminotransferase; ATV, atorvastatin; CK, creatine kinase; EZE, ezetimibe; N, number of
patients randomised to treatment groups; SIMVA, simvastatin; ULN, upper limit of normal. *Calculated based on Fisher’s Exact test. tRated as possibly,

probably or definitely treatment related by study investigator. $Expressed as number of patients with a laboratory AE/number of patients with one or more
laboratory tests postbaseline. §This category includes those subjects with (i) two consecutive measurements for ALT and/or AST >3x ULN and (ii) a single, last
measurement >3x ULN or (iii) a measurement >3x ULN followed by a measurement <3x ULN that was taken more than 2 days after the last dose of study

medication.

<2.5 mmol/l (52 vs. 78%, respectively; p < 0.001) and
<1.8 mmol/l (7 vs. 27%, respectively; p < 0.001). The
post hoc analysis of the more aggressive, but optional, LDL-
C target of <1.8 mmol/l confirmed that very few CHD
patients can achieve this goal with the alternative minimum
starting dose of ATV 20 mg. This finding highlights the need
for alternative lipid-lowering therapies that are well tolerated
in high-risk patients.

Both ATV 10 mg and SIMVA 20 mg are known to lower
LDL-C to a similar degree (—33 to —37%) (24,25); thus, the
incremental reduction in LDL-C observed with EZE/SIMVA
10/20 mg was primarily attributable to EZE component of
the tablet. Of note, patients in the EZE/SIMVA 10/20 mg
group demonstrated a larger than anticipated reduction in
LDL-C (—33%) compared with the —25% decrease pre-
viously observed in similarly designed studies (17,26).
Additionally, the LDL-C response observed upon doubling
the dose of ATV (—20%) was much greater than the 10-11%
incremental reduction that is normally seen in patients receiv-
ing statin therapy at baseline (27). In statin naive patients,
each doubling of the statin dose produces an average incre-
mental reduction in LDL-C of 5-6% based on untreated
baseline LDL-C value (the so-called ‘rule of 6’ for statins).

A limitation of our study is that our findings may have
been observed due to chance or influenced by two statistical
phenomena, namely regression to the mean and bias of the
mean per cent change statistics (28,29). The selection of a
sample of patients with LDL-C >2.5 mmol/l while receiving
ATV 10 mg may induce regression to the mean because of
the weak correlation between baseline and on-treatment LDL-

C values in both the EZE/SIMVA and the ATV groups
(p = 0.3 for both the groups). Furthermore, the incremental
mean per cent change in LDL-C is a function of baseline
LDL-C values (calculated as change in LDL-C/baseline LDL-
C). Patients in this study had lower baseline LDL-C levels
because of prior treatment with ATV 10 mg thereby inflating
mean per cent change in both the treatment groups. This
phenomenon also explains why the ‘rule of 6’ for doubling
the statin dose should only be applied to statin-naive patients.
Despite these issues, however, the present study demonstrates
that EZE/SIMVA 10/20 mg provides superior reductions in
LDL-C compared with doubling the ATV dose to 20 mg.

In addition to producing beneficial effects on LDL-C,
administration of EZE/SIMVA 10/20 mg led to significantly
greater improvements in TC, HDL-C, non-HDL-C, LDL-C/
HDL-C, TC/HDL-C and apo B (p < 0.050 for all
endpoints). The TG decreases observed with EZE/SIMVA
10/20 mg, although significant compared with baseline, did
not differ from that achieved with ATV 20 mg. A previous
study of low- and high-risk hypercholesterolaemic patients
also demonstrated comparable TG reductions with EZE/
SIMVA vs. ATV monotherapy at milligram-equivalent statin
dose comparisons (e.g. EZE/SIMVA 10/20 mg vs. ATV
20 mg) (20).

EZE/SIMVA 10/20 mg was well tolerated in this popula-
tion of high-risk patients with an overall safety profile similar
to ATV 20 mg. There were no clinically meaningful differ-
ences between the treatment groups with regard to the inci-
dence of clinical or laboratory AEs, including those related to
muscle and liver toxicity. None of the 221 patients receiving

© 2005 Blackwell Publishing Ltd Int J Clin Pract, December 2005, 59, 12, 1377-1386
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EZE/SIMVA had CK elevations >10x ULN, and only one
patient (<1%) had presumed consecutive elevations in ALT
and AST values >3x ULN. Opverall, the safety profile of
EZE/SIMVA 10/20 mg tablet was consistent with that
observed in previous studies (15,20).

In summary, this study of hypercholesterolaemic patients
with atherosclerotic or CHD who had elevated LDL-C levels
despite treatment with ATV 10 mg/day clearly demonstrated
that the strategy of switching to EZE/SIMVA 10/20 mg is
more effective in improving the atherogenic lipid profile
(LDL-C, TC, HDL-C, non-HDL-C, LDL-C/HDL-C,
TC/HDL-C and apo B) than doubling the dose of ATV to
20 mg. Thus, through dual inhibition of two sources of
plasma cholesterol, hepatic synthesis and intestinal absorp-
tion, EZE/SIMVA offers a well-tolerated and highly effica-
cious treatment option for managing LDL-C levels in high-

risk patients who are not at their treatment goals.
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