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How to Achieve Regression of Atherosclerosis
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TOMLINSON ET AL.: How to Achieve Regression of Atherosclerosis. Coronary artery disease and stroke are the
leading causes of death in most developed countries and the prevalence of these diseases is increasing rapidly in
developing countries. Atherosclerosis is a dynamic process that in most patients shows a gradual progression with
episodes of more rapid deterioration usually related to thrombotic episodes. Many of the early trials of lipid lowering
agents showed only very small degrees of angiographic regression despite impressive reductions in cardiovascular
events. The development of noninvasive imaging techniques to study atherosclerotic changes in the arterial wall,
such as computed tomographic imaging of coronary calcium, intravascular ultrasound of the coronary arteries,
multidetector computed tomographic angiography, B mode ultrasound of the carotid arteries, and magnetic resonance
imaging of the carotid arteries has facilitated studies of lesion progression and provided evidence that aggressive
pharmacological interventions, particularly those of lipid-altering therapies, can reduce the rate of progression or
in some cases actually produce regression of atheromatous lesions. A multimodality approach to the management of
all the risk factors in patients with coronary artery disease is likely to produce the best results, but the evidence for
lowering low-density lipoprotein cholesterol with intensive statin therapy is currently the most convincing. The lipid
responses to statins vary widely between individuals because of a combination of phenotypic and genotypic factors,
which are also likely to affect outcomes measured by the various imaging techniques as well as cardiovascular
events, so there may be considerable scope for the individualization of treatments to achieve greater benefits when
more pharmacogenetic data are available. (J HK Coll Cardiol 2008;16(Suppl 1):A52-A61)
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Introduction

It has only been in recent years that regression of
atheromatous plaques in humans has been considered a
real possibility. Earlier concepts of the pathology of
advanced atheromatous lesions in humans and in animal
models considered that they contain components that
might not regress, such as necrosis, calcification and
fibrosis. Many of the early trials of lipid lowering agents
showed only very small degrees of angiographic
regression, despite large reductions in clinical events
giving rise to the so-called 'angiographic paradox' but
meta-analysis of trials of statin therapy showed that the
LDL-cholesterol level on therapy and the percentage
reduction in LDL-cholesterol both were good predictors
of angiographic benefit.1 The notion that lipid-rich,
vulnerable plaques have a central role in acute coronary
syndromes and the predominant benefit derived from
statins in reduction of cardiovascular events was through
stabilisation of lipid-laden plaques, rather than
regression of atherosclerosis was also developed.2 This
was shown in human carotid plaques removed during
carotid endarterectomy where 3 months of pravastatin
treatment had a plaque-stabilising effect decreasing
lipids, lipid oxidation, and inflammation, and increasing
collagen content compared to no lipid-lowering therapy.3

The increasing evidence from several large
clinical outcome trials has clearly shown that aggressive
LDL-cholesterol reduction with statins reduces hard end
points of cardiovascular events.4 The development of
new imaging techniques has also been able to show that
aggressive lipid lowering slows the progression of
atherosclerosis. Arterial lumen size may not be a very
accurate measure of atheromatous plaque and lesion
remodeling may confound the effects of therapeutic
interventions. Autopsy studies had shown that
atherosclerotic human coronary arteries enlarged in
relation to plaque area and the cross-sectional area of
the lumen was preserved until the lesion occupied at
least 40% of the internal elastic lamina area.5

Furthermore, vulnerable plaques may be relatively small
but may easily rupture and result in acute thrombotic
events of unstable angina, acute myocardial infarction,
and sudden cardiac death.6 The development of
noninvasive imaging techniques to study atherosclerotic

changes in the arterial wall, such as computed
tomographic (CT) imaging of coronary calcium,
intravascular ultrasound (IVUS), multidetector CT
angiography, B mode ultrasound of the carotid arteries,
and MRI of the carotid arteries has facilitated studies
of lesion progression and provided extremely useful
information for clinical trials.7, 8

Screening Guidelines

Some of these noninvasive imaging techniques
have been included in guidelines for screening
asymptomatic individuals who are considered high risk
by the traditional risk factor-based approach. The
Screening for Heart Attack Prevention and Education
(SHAPE) Task Force proposed the First SHAPE
Guideline to detect and treat individuals with subclinical
atherosclerosis using 2 noninvasive imaging techniques:
coronary artery calcium scoring using computed
tomography and carotid intima media thickness and
plaque using B-mode ultrasonography.9 The National
Cholesterol Education Program and the American Heart
Association also suggested that noninvasive screening
tests may be an option for advanced risk assessment in
appropriately selected individuals, specifically in those
who are at intermediate or indeterminate risk.10, 11

Electron-Beam Tomography of
Coronary Artery Calcium

A retrospective study showed that aggressive
LDL-cholesterol lowering with statins correlated
significantly with reduction in coronary calcium-volume
score by electron-beam CT, indicating that even
coronary artery calcifications can shrink with
appropriate treatment.12 In the BELLES (Beyond
Endorsed Lipid Lowering with EBT Scanning) study
in 615 hypercholesterolaemic postmenopausal women
randomized to intensive (atorvastatin 80 mg/day) and
moderate (pravastatin 40 mg/day) lipid-lowering
therapy using sequential electron-beam tomography
(EBT) scanning to quantify changes in coronary artery
calcium (CAC) as a measure of atherosclerosis burden
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only 475 completed the study and despite greater
reductions in LDL-cholesterol in the intensive statin
therapy it did not result in less progression of coronary
calcification over 1 year.13

Coronary Artery Intravascular Ultrasound

The IVUS technique allows tomographic
assessment of lumen area, plaque size, distribution, and
composition and it was recognized that it was likely to
be particularly useful in atherosclerosis regression-
progression trials with lipid lowering or other therapies
which might reduce atheroma burden.14, 15 Serial changes
in plaque progression and lumen reduction as assessed
with IVUS were compared with 3 established risk scores
for primary prevention, PROCAM, SCORE, and
Framingham, in 56 patients with established
atherosclerosis and there was a positive linear
relationship between the estimated risk of clinical events

derived from all 3 established risk-score algorithms and
the extent of plaque progression measured by serial
IVUS.16 The main lipid-modifying studies using IVUS
are summarised in Table 1.

The first large study to use this technique to
examine the changes in coronary atheroma with statin
treatments  was the REVERSAL (Reversing
Atherosclerosis with Aggressive Lipid Lowering) study,17

which was only able to demonstrate a lack of
progression of coronary atheroma with high-dose (80
mg) atorvastatin, which reduced LDL-cholesterol to a
mean of 79 mg/dL compared to a level of 110 mg/dL
with pravastatin 40 mg. In the pravastatin treated group
there was progression of coronary atherosclerosis
(change in atheroma volume compared with baseline
2.7%; 95% confidence interval [CI], 0.2% to 4.7%;
p =0.001). Analysis of the groups receiving atorvastatin
and pravastatin combined, indicated that a reduction in
LDL-cholesterol >50% was needed to obtain regression
of coronary atheroma volume and changes in CRP also

Table 1.  Summary of intravascular ultrasound trials in patients with coronary disease receiving lipid-altering treatment

Variables REVERSAL17 ASTEROID21 ILLUSTRATE25 ACTIVATE28

 (n=502)  (n=349)  (n=910) (n=408)
Study medications Atorvastatin 80 mg vs. Rosuvastatin 40 mg Atorvastatin vs. Pactimibe 100 mg vs.

Pravastatin 40 mg Atorvastatin + torcetrapib placebo**
Duration of study, month 18 24 24 18
Age, y  55.8 vs. 56.6 58.5    57 vs. 56.9 58.8 vs. 59.6
Male,%  71 vs. 73 70.2 70.5 vs. 70.4 65.8 vs. 71.6
Body mass index, kg/m2  30.5 vs. 30.5 29.1 30.3 vs. 30.6 30.9 vs. 31.0
Mean baseline levels
   Total cholesterol, mg/dL  231.8 vs. 232.6 204 157.5 vs. 157.7  173.4 vs. 171.5
   LDL-cholesterol, mg/dL  150.2 vs. 150.2 130.4 84.3 vs. 83.1 96.0 vs. 94.8
   Triglyceride, mg/dL*  197.2 vs. 197.7 135 123.9 vs. 122.0 144 vs. 150
   HDL-cholesterol, mg/dL 42.3 vs. 42.9 43.1 45.2 vs. 46.0   44.6 vs. 42.4‡

   Percent atheroma volume, %  38.4 vs. 39.5 39.6 37.1 vs. 37.0 39.8 vs. 39.3
   Total atheroma volume, mm3 184.4 vs.194.5 212.2 198.7 vs. 196.1  198.1 vs. 196.5
Mean change from baseline
   Total cholesterol, %    -34.1 vs. -18.4† -33.8   1.9 vs. 7.2† NA
   LDL-cholesterol, %      -6.3 vs. -25.2† -53.2       6.6 vs. -13.3† NA
   Triglyceride, %*  -20.0 vs. -6.8† -14.5     -8.2 vs. -14.3† NA
   HDL-cholesterol, %  2.9 vs. 5.6 14.7    -2.2 vs. 58.6† NA
   Percent atheroma volume, %    0.5 vs. 1.9† -0.98 0.19 vs. 0.12 0.69 vs. 0.59
   Total atheroma volume, mm3   -0.4 vs. 5.1‡ -14.7    -6.3 vs. -9.4‡    -1.3 vs. -5.6‡

*Data was presented as median except for REVERSAL trial; **212 (79.1) and 204 (76.7) patients in placebo group and pactimibe group
using statins respectively; †: p<0.001 between 2 treatment groups ; ‡: p<0.05 between 2 groups; NA: data not available
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predicted regression in REVERSAL.17 In the clinical
study of the same dosing strategy after acute coronary
syndromes, the PROVE IT-TIMI 22 (Pravastatin or
Atorvastatin Evaluation and Infection Therapy:
Thrombolysis in Myocardial Infarction 22) trial, there
was a marked reduction in adverse cardiovascular events
with atorvastatin compared to pravastatin with a 16%
(95% CI; 5 to 26%; p=0.005) reduction in the hazard
ratio in favor of atorvastatin, supporting the theory of
stabilisation of lipid-laden plaques without major
regression of atherosclerosis with intensive statin
therapy.18

More recently in the ASTEROID (A Study To
Evaluate the Effect of Rosuvastatin on Intravascular
Ultrasound-Derived Coronary Atheroma Burden) trial
of 2 years treatment with rosuvastatin 40 mg daily, mean
LDL-cholesterol  levels decreased by 53% (from 130
to 61 mg/dL) and mean high-density lipoprotein (HDL)
cholesterol levels increased by 15% (from 43 to 49 mg/
dL) and there was a decrease in mean percent atheroma
volume (from 39.6% to 38.6%) and mean atheroma
volume in the most diseased 10-mm subsegment (from
65 to 59 mm3).19 A post-hoc analysis of data from
REVERSAL, ASTEROID and 2 other IVUS studies
showed in univariate analysis that mean levels and
treatment-mediated changes in LDL-cholesterol, total
cholesterol, non-HDL cholesterol, apolipoprotein B, and
ratio of apolipoprotein B to apolipoprotein A-I were
significantly correlated with the rate of atherosclerotic
progression, whereas treatment-mediated changes in
HDL-cholesterol were inversely correlated with
atheroma progression.20 Mean levels of LDL-cholesterol
and increases in HDL-cholesterol remained independent
predictors of atheroma regression in multivariate
analysis. Substantial atheroma regression was seen in
patients with on treatment levels of LDL-cholesterol
less than the mean (87.5 mg/dL) and increases of HDL-
cholesterol greater than the mean (7.5%).

Quantitative coronary angiography in the patients
in the ASTEROID trial also showed evidence of lesion
regression by decreasing percent diameter stenosis and
improving minimum lumen diameter.21 It was
concluded that aggressive lowering of LDL-cholesterol
and a moderate increase in HDL-cholesterol with
rosuvastatin 40 mg resulted in regression of coronary

atherosclerosis. The ASTEROID trial did not have any
control group and the ongoing SATURN (Study of
Coronary Atheroma by Intravascular Ultrasound: Effect
of Rosuvastatin versus Atorvastatin) study will remedy
this by comparing the effects of rosuvastatin 40 mg or
atorvastatin 80 mg treatment for 2 years on
atherosclerotic disease as measured by IVUS in patients
with coronary disease undergoing angiography.22

The importance of increases in plasma HDL-
cholesterol has been shown in some animal models of
atherosclerosis in which infusion of native HDL-
cholesterol or lipid-free apolipoprotein A-1 (apo A-1)
reduced plaque size.23 Furthermore, weekly infusions
of the recombinant mutant apolipoprotein apo A-1
Milano for 5 weeks resulted in modest plaque regression
determined by IVUS in patients after an acute coronary
event.24 The approach to increase HDL-cholesterol was
pursued in the ILLUSTRATE trial with torcetrapib, an
inhibitor of cholesteryl ester transfer protein (CETP)
and in the IVUS study in patients with coronary disease,
compared with atorvastatin monotherapy, torcetrapib-
atorvastatin combination therapy resulted in an
approximate 61% relative increase in HDL-cholesterol
and a 20% relative decrease in LDL-cholesterol, but
there was no significant difference in the change in
atheroma volume for the most diseased vessel segment
between the two treatment groups.25 This lack of benefit
seems to be associated with an increase in systolic blood
pressure of 4.6 mmHg and an increase in circulating
aldosterone which could have negated the beneficial
effects on lipids. Likewise, the clinical trial to investigate
whether torcetrapib might reduce major cardiovascular
events in patients at high cardiovascular risk
(ILLUMINATE) was terminated prematurely because
of an increased risk of death and cardiac events in
patients receiving torcetrapib.26

Another negative IVUS study was the ACTIVATE
(Acyl-CoA: Cholesterol Acyltransferase Intravascular
Atherosclerosis Treatment Evaluation) Study with the
ACAT inhibitor pactimibe, which has beneficial effects
on foam cell formation and other antiatherosclerotic
effects in animal models.27 Pactimibe (100 mg per day)
in addition to usual care for secondary prevention,
including statins, if indicated, did not improve the
primary efficacy variable (percent atheroma volume)
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and adversely affected two major secondary IVUS
efficacy measures and it was concluded that this
treatment may actually promote atherogenesis in
humans.28

Carotid Intima-Media Thickness

Carotid intima-media thickness (CIMT) is related
to most of the conventional cardiovascular risk factors.
In subjects in the Atherosclerosis Risk in Communities
(ARIC) study and a group of patients with coronary
heart disease (CHD), carotid thickness showed
approximately linear positive associations with fasting
plasma LDL-cholesterol and apolipoprotein B (apoB)
and negative associations with HDL-cholesterol and
apoA-I levels.29 CIMT was shown to predict not only
stroke but also CHD events in studies such as the
Rotterdam study,30 the Cholesterol Lowering
Atherosclerosis Study,31 and the Cardiovascular Health
Study.32 In the follow up from the ARIC study, greater
CIMT was associated with increased risk of CHD and
future ischaemic stroke incidence.33, 34

A number of studies have shown that the
progression in CIMT can be influenced by modification
of the cardiovascular risk factors. The main lipid-
modifying studies using CIMT endpoints are
summarised in Table 2. In the ASAP (aggressive versus
conventional lipid lowering on atherosclerosis
progression in familial hypercholesterolaemia) study,
aggressive LDL-cholesterol reduction with atorvastatin
80 mg resulted in a decrease in CIMT of -0.031 mm
(95% CI; -0.007 to -0.055; p=0.0017), whereas with
conventional LDL-cholesterol lowering with
simvastatin 40 mg it increased by 0.036 mm (95% CI;
0.014-0.058; p=0.0005).35 In the ARBITER (Arterial
Biology for the Investigation of the Treatment Effects
of Reducing Cholesterol) trial comparing the effects of
atorvastatin 80 mg daily and pravastatin 40 mg daily
on CIMT in patients that met National Cholesterol
Education Program (NCEP) II criteria for lipid-lowering
therapy, atorvastatin induced progressive CIMT
regression over 12 months (change in CIMT, -0.034±
0.021 mm), whereas CIMT was stable in the pravastatin
group (change of 0.025±0.017 mm; p=0.03).36 A further

study in patients with CHD and low levels of HDL-
cholesterol (ARBITER 2) compared the addition of
placebo or extended-release niacin to statin therapy.
HDL-cholesterol increased by a mean of 21% in the
niacin group and mean CIMT increased significantly
in the placebo group (0.044±0.100 mm; p<0.001) and
was unchanged in the niacin group (0.014±0.104 mm;
p=0.23),  but the overall difference in CIMT progression
between the niacin and placebo groups was not
statistically significant at 1 year (p=0.08).37 Some
participants from the ARBITER 2 study were enrolled
in ARBITER 3 and took extended-release niacin 1000
mg daily for another 12 months.38 The changes in CIMT
suggested regression in atherosclerosis occurred over
24 months related to increases in HDL-cholesterol.

The study with torcetrapib on CIMT in patients
with heterozygous familial hypercholesterolemia
(RADIANCE 1 study) showed that the use of torcetrapib
with atorvastatin, as compared with atorvastatin alone,
produced a large increase in HDL-cholesterol levels and
substantial decreases in LDL-cholesterol and
triglyceride levels but failed to reduce progression of
atherosclerosis, as assessed by a combined measure of
CIMT, and was associated with progression of disease
in the common carotid segment.39 Similar findings were
reported in another study comparing the combination
of torcetrapib with atorvastatin to atorvastatin alone in
patients with mixed dyslipidaemia (RADIANCE 2
study).40 This lack of benefit of torcetrapib on CIMT
appears to related to the increases in blood pressure and
aldosterone as in the other studies with torcetrapib.

In the METEOR (Measuring Effects on Intima-
Media Thickness: an Evaluation of Rosuvastatin) study
in 984 middle-aged asymptomatic subjects with low
CHD risk (Framingham risk score <10%), modest
CIMT thickening (1.2 to <3.5 mm), and elevated
LDL-cholesterol (mean, 154 mg/dL), rosuvastatin 40
mg daily resulted in statistically significant reductions
in the rate of progression of maximum CIMT over 2
years vs. placebo.41 The change in maximum CIMT for
the 12 carotid sites was -0.0014 mm/year (95%
CI; -0.0041 to 0.0014) for the rosuvastatin group vs.
0.0131 mm/year (95% CI; 0.0087 to 0.0174) for the
placebo group (p<0.001). In another small trial, the
ACADIM (the Asymptomatic Carotid Atherosclerotic
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Table 2.  Summary of Carotid Intima-Media Thickness trials in patients with lipid-modifying treatments

Variables ASAP35 ARBITER36 ARBITER 237 METEOR42

(n=325) (n=161) (n=167) (n=984)
Subjects FH Patients eligible CHD patients on Individuals with

for lipid background moderately elevated
 lowering therapy statin therapy cholesterol and low risk

of cardiovascular disease
Study medications Atorvastatin 80 mg Atorvastatin 80 mg Niacin 1000 mg Rosuvastatin 40 mg

vs. simvastatin 40 mg  vs. pravastatin 40 mg  vs. placebo  vs. placebo
Duration of study, month 24 12 12 24
Age, y  48 58 vs. 61 67 vs. 68 57 vs. 57
Male,%  NA 68.4 vs. 74.4 89.7 vs. 92.5 60 vs. 59
Body mass index, kg/m2  26 NA NA 27.1 vs. 27.5
Mean baseline levels
   Total cholesterol, mg/dL 386 vs. 397 229 vs. 234 154 vs. 161  229 vs. 230
   LDL-cholesterol, mg/dL 309 vs. 322 148 vs. 155 87 vs. 91 155 vs. 154
   Triglyceride, mg/dL 166 vs. 164 203 vs. 211 154 vs. 172 126 vs. 134
   HDL-cholesterol, mg/dL 46 vs. 45 49 vs. 49 39 vs. 40 50 vs. 49
   Carotid intima-media thickness, mm  0.93 vs. 0.92  0.625 vs. 0.615 0.893 vs. 0.868 0.76 vs. 0.76
Mean change from baseline
   Total cholesterol, %   -41.8 vs. -33.6† NA NA -33.7 vs. 0.3†

   LDL-cholesterol, %    50.5 vs. -41.2†   -48.5 vs. -27.2† NA -48.8 vs. -0.3†

   Triglyceride, %   -29.2 vs. -17.7† NA NA  -15.7 vs. 10.1†

   HDL-cholesterol, % 13.2 vs. 13.4 NA       +21% vs. no change   8.0 vs. 2.8†

    Carotid intima-media thickness, mm -0.031 vs. 0.036†  -0.034 vs. 0.025‡ 0.014 vs. 0.044  0.0004 vs. 0.088†

Variables RADIANCE 139 RADIANCE 240 ENHANCE43

(n=850) (N=752) (n=720)
Subjects FH Mixed dyslipidaemia FH
Study medications Atorvastatin vs. Atorvastatin + placebo vs. Simvastatin 80 mg + placebo vs.

Atorvastatin + torcetrapib Atorvastatin + torcetrapib Simrvastatin + ezetimibe
 60 mg 60 mg 10 mg

Duration of study, month 24 24 24
Age, y  45.2 vs. 46.8 56.5 vs. 57.9 45.7 vs. 46.1
Male,%  51.1 vs. 47.6 65 vs. 63 49.3 vs. 53.5
Body mass index, kg/m2  26.7 vs. 26.7 30.0 vs. 30.0  26.7 vs. 27.4‡

Mean baseline levels
   Total cholesterol, mg/dL  213.5 vs. 213.0 184 vs. 185 400.0 vs. 400.0
   LDL-cholesterol, mg/dL  138.9 vs. 138.4 101 vs. 101 317.8 vs. 319.0
   Triglyceride, mg/dL       97.4 vs. 97.4* 166 vs. 167      160 vs. 157*
   HDL-cholesterol, mg/dL  51.8 vs. 52.9 48 vs. 48 47.4 vs. 46.7
   Carotid intima-media thickness, mm  0.72 vs. 0.71 0.83 vs. 0.83 0.65 vs. 0.67
Mean change from baseline
   Total cholesterol, %  5.1 vs. 3.8   2.3 vs. 5.9†   -31.9 vs. -45.3†

   LDL-cholesterol, %       6.3 vs. -14.4†      4.4 vs. -13.3†   -39.1 vs. -55.6†

   Triglyceride, %          2.1 vs. -7.7†*      1.5 vs. -12.6†       -23.2 vs. -29.8†*
   HDL-cholesterol, %      2.5 vs. 54.4†   -1.8 vs. 61.6†   7.8 vs. 10.2
    Carotid intima-media thickness, mm -0.0014 vs. 0.038   0.008 vs. 0.0013 0.0024 vs. 0.0019

(per year)†  (per year)†

†: p<0.01 between 2 groups;  ‡: p<0.05 between 2 groups; *Data was presented as Median; NA: data not available
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Disease in Manfredonia) Study, treatment with
rosuvastatin (10 mg/day) for only 16 weeks in 66
subjects with hypercholesterolemia and carotid
atherosclerosis at baseline significantly reduced the
CIMT of both common carotid arteries as well as
improving lipid and lipoprotein levels.42

Thus, aggressive reduction of LDL-cholesterol
with statins appears effective in reducing CIMT over a
relatively short period of time. However, in the
ENHANCE (Eze t imibe  and  S imvas ta t in  in
Hypercholesterolemia Enhances Atherosclerosis
Regression) study in 720 patients with familial
hypercholesterolemia treated with 80 mg of simvastatin
either with placebo or with 10 mg of ezetimibe for 24
months, there was no significant difference in changes
in CIMT between the two treatments despite additional
reductions with the combination treatment of 16.5%,
6.6% and 25.7% for LDL-cholesterol, triglycerides and
C-reactive protein, respectively.43 Whilst at first sight
this may not appear to support the concept that lower
levels of LDL-cholesterol will result in greater benefits,
it should be noted that the patients in this study had
smaller baseline values for CIMT than in most previous
studies and they had been treated aggressively with
statins for some years previously and many of them had
taken part in the earlier aggressive versus conventional
lipid lowering on atherosclerosis progression in familial
hypercholesterolaemia (ASAP).35

High-Resolution Magnetic
Resonance Imaging

The role of magnetic resonance imaging (MRI)
for detection and monitoring of the development and
progression of atherothrombosis responsible for
ischemic events has been reviewed recently.7,44 It
appears particularly useful to characterize carotid
atherosclerotic plaque and identify vulnerable lesions.45

In hypercholesterolemic patients with moderate carotid
stenosis, noninvasive MRI was able to determine the
distribution of lesions and lesion types reproducibly and
showed a wide range of lesion types, including advanced
lesions.46

The ORION (Outcome of Rosuvastat in

treatment on carotid artery atheroma: a magnetic
resonance Imaging ObservatioN) trial used high-
resolution magnetic resonance imaging (MRI) to
evaluate the effect of low-dose (5 mg) and high-dose
(40/80 mg) rosuvastatin for 2 years on carotid artery
atherosclerosis in 43 patients with fasting LDL-
cholesterol >100 and <250 mg/dL and 16% to 79%
carotid stenosis by duplex ultrasound.47 LDL-
cholesterol was significantly reduced by 59.9±3.3%
in the high-dose group and by 38.2±2.4% in the low-
dose group (both p<0.001) and HDL-cholesterol
increased by 10.1±2.0% in the high-dose group
(p<0.001) with no significant change from baseline
in the low-dose group (2.2±3.2%; p=0.05). At 24
months,  the overall  plaque burden remained
unchanged for both dosage groups, but in all patients
with a lipid-rich necrotic core (LRNC) at baseline,
the mean proportion of the vessel wall composed of
LRNC (%LRNC) decreased by 41.4% (p=0.005).

Statin Pharmacogenetics

It is worth noting that the clinical efficacy,
in terms of LDL-cholesterol lowering, and the
safety of statin treatment varies considerably from
person to person because of a combination of
phenotypic and genotypic factors . 48-50 These
factors are also likely to effect outcomes measured
by the various imaging techniques as well as
cardiovascular events so there may be considerable
scope for the individualization of treatments when
more pharmacogenetic and pharmacogenomic data
are available to predict these responses. A recent
study using the genome-wide scan for genetic
markers of simvastatin-related myopathy found
that a common variant in the hepatocyte uptake
transporter organic anion-transporting polypeptide
1B1 (OATP1B1), encoded by the gene SLCO1B1, was
associated with increased risk of myopathy, and this
polymorphisms may be useful in the future for the
choice of drug and dosage to achieve maximum efficacy
and safety.51 Rosuvastatin shows increased systemic
exposure in Asians compared with Caucasians and
regulatory authorities including the FDA have
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recommended starting with lower doses (5 mg) in
'Asian' patients.52 The OATP1B1 uptake transporter
does influence hepatic uptake of rosuvastatin but
the higher systemic exposure did not appear to be
re la ted  to  the  common polymorphisms  and
haplotypes in SLCO1B1 in a study examining the
ethnic differences in disposition of rosuvastatin
in Singapore.53 In that study there was considerable
overlap in the measures of rosuvastatin systemic
exposure between different ethnic groups so a
number of other genotypic or phenotypic factors
are likely to be involved in determining efficacy
and safety.

In the DISCOVERY Asia study conducted at 70
centers in China, Hong Kong, Korea, Malaysia, Taiwan,
and Thailand,54 the starting dose of 10 mg rosuvastatin
produced no adverse effects and the reduction in LDL-
cholesterol was similar to that seen in other studies with
rosuvastatin 10 mg mainly in Caucasians reviewed by
Schuster55 or in the STELLAR trial.56

Conclusions

The development of these new imaging
technologies has allowed the visualisation of arterial
wall thicknesses, areas, and volumes and plaque
composition and burden and enables the early detection
of atherosclerosis, refinement of risk assessments, and
monitoring of atherosclerosis progression/regression. A
multimodality approach to the management of lipid risk
factors in patients with coronary artery disease is likely
to produce the best results, but the evidence for potent
statins is still the most compelling at present. The results
of several ongoing trials should help to clarify whether
combinations of pharmacologic agents may be even
more efficacious in the long-term management of
patients at risk for atherosclerosis events. A
pharmacogenetic approach may eventually allow the
individualisation of treatments for even greater benefits.
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