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Effect of Long-Term Intensive Lipid-Lowering Therapy
With Rosuvastatin on Progression of Carotid
Intima-Media Thickness
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Background: Recently, it was reported from the Justification for Atherosclerosis Regression Treatment (JART)
Study that intensive therapy with rosuvastatin significantly slowed progression of carotid intima-media thickness
(IMT) compared with conventional therapy with pravastatin at 12 months. To assess the long-term efficacy of inten-
sive therapy, the present extension study was conducted.

Methods and Results: Subjects in the intensive therapy group of the JART Study were asked to participate in the
extension study and to continue rosuvastatin treatment. A total of 113 subjects were enrolled into the extension study
and were included in the analysis. At 24 months, the mean daily dose of rosuvastatin (+ SD) was 7.9+2.9mg. Mean
change in mean IMT was —0.005mm (range, —0.024 to 0.015mm) at 24 months (P=0.633, compared with baseline).
Rosuvastatin lowered low-density lipoprotein cholesterol (mean+SD) by 46.4+13.8% and elevated high-density li-
poprotein cholesterol (mean+SD) by 8.9+24.0% at 24 months compared with baseline. Gray scale median was
measured in 25 subjects. It increased by 16.93+33.12 (mean+SD) % at 12 months and by 22.50+52.83% at 24
months from baseline (P=0.017, P=0.044, respectively).

Conclusions: Two-year treatment with rosuvastatin inhibited progression of carotid IMT. Rosuvastatin also im-
proved the plaque composition, and this qualitative change occurred relatively early after starting therapy. (Circ J
2013; 77: 1526—-1533)
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one of the major risk factors for cardiovascular dis-

ease. Previous studies using intravascular ultrasound
(IVUS) have shown the effects of 3-hydroxy-3-methylgluta-
ryl-coenzyme A reductase inhibitors (statins) on progression
of atherosclerosis.!-¢ These imaging studies also enabled quan-
titative analysis to investigate the relationship between chang-
es in serum lipids and atheroma volume. A recent meta-anal-
ysis using data from imaging studies has shown that regression
of atheroma volume can occur when the substantial reduction
in low-density lipoprotein cholesterol (LDL-C) is accom-
panied by an increase in high-density lipoprotein cholesterol
(HDL-C).” These studies, however, generally included patients
who required coronary angiography. Therefore, they were main-
ly secondary prevention patients.

Carotid artery intima-media thickness (IMT) is a reliable
surrogate marker for cardiovascular events.3-1> O’Leary et al
showed that increases in carotid IMT are directly associated
with an increased risk of cardiovascular events.” It is an inter-
mediate phenotype for early atherosclerosis and can be mea-
sured relatively simply and non-invasively on B-mode ultra-
sound.'’ For these reasons, it has been increasingly used as an
endpoint in clinical trials. For example, a recent randomized
controlled trial has shown that rosuvastatin slowed progres-
sion of maximum carotid IMT in middle-aged individuals with
modest carotid IMT thickening.'® In addition, mean IMT has
provided advantages in predicting the risk for cardiovascular
events. Mean IMT is obtained by averaging 60 points of IMT
at the carotid artery, using Intimascope®. This computer-auto-
mated IMT measurement is considered to be more reliable
than the established 3-point method.!#

On the basis of these findings, we designed the Justification
for Atherosclerosis Regression Treatment (JART) Study to
determine whether intensive lipid-lowering therapy with rosu-
vastatin is more effective than conventional therapy with pravas-
tatin in slowing atherosclerotic progression by measuring mean
IMT." This was a randomized controlled study with a planned
follow-up period of 24 months and was stopped according to
the recommendation of the data and safety monitoring com-
mittee, which reviewed the results of the interim 12-month
analysis. It was found that intensive therapy significantly slowed
progression of carotid IMT compared with conventional ther-
apy in Japanese subjects,'¢ but we could not determine wheth-
er intensive therapy further reduces the plaque volume in the
longer term because the study was stopped at 12 months.

Accordingly, we conducted the JART Extension Study to
assess the long-term effect of intensive lipid-lowering therapy
on progression of carotid IMT. The risk of rupture of an ath-
erosclerotic plaque is not only dependent on the plaque size
but on the composition of the plaque.!” Vulnerable plaque is
typically characterized by a thin fibrous cap and increased ac-
cumulation of lipids and inflammatory cells.'” This plaque
morphology can be assessed as gray scale median (GSM).
Thus, we also explored the effects of long-term intensive lip-
id-lowering therapy on GSM.

C ontinuous accumulation of atherosclerotic plaque is

Methods

The design and results of the JART Study have been reported
previously.15.16

Study Design and Ethics Considerations

The JART studies consisted of a prospective, randomized,
open-label, blinded-endpoint study and a subsequent open-
label extension study. In the randomized study, subjects were

assigned to receive rosuvastatin (intensive therapy) or pravas-
tatin (conventional therapy). After the randomized study was
stopped, subjects in the intensive therapy group were asked to
participate in the extension study and to continue the treatment
with rosuvastatin. Patients in the conventional therapy group
did not participate in the extension study. Both studies were
conducted in accordance with the Declaration of Helsinki and
the ethical principles for clinical studies in Japan. Their proto-
cols were reviewed and approved by the institutional review
board of each participating center. All subjects provided writ-
ten informed consent.

Eligibility Criteria

In this study, subjects aged >20 years were eligible if they had
elevated LDL-C (=140mg/dl) and maximum IMT >1.1 mm
measured at the carotid artery. Serum LDL-C was measured
on direct homogeneous assay. Otherwise, serum LDL-C was
calculated from the following Friedewald formula.'8

LDL-C=total cholesterol—HDL-C—(triglyceride [TG]/5)

Subjects were excluded if they required lipid-lowering agents
other than pre-specified ones (ie, anion-exchange resin, pro-
bucol, and ethyl icosapentate); had received statin therapy with-
in 1 month before starting the randomized study; had suspected
severe carotid artery stenosis or severe calcification; had fa-
milial hypercholesterolemia or secondary hypercholesterol-
emia; had fasting serum TG 2400mg/dl; had a history of hy-
persensitivity to statins; had uncontrolled hypertension; had
type 1 diabetes or uncontrolled type 2 diabetes; experienced
myocardial infarction or stroke within 3 months; had severe
congestive heart failure, active hepatic disease, renal disorder,
or creatine kinase (CK) >5001U/L. Pregnant women, breast-
feeding women, or women who were potentially pregnant dur-
ing the study were also excluded.

Treatment

In the randomized study, subjects in the intensive therapy
group received rosuvastatin 5mg/day as a starting dose. The
daily dose of rosuvastatin was increased to 10mg if the subject
did not achieve the following LDL-C goal: <80 mg/dl for pri-
mary prevention and <70mg/dl for secondary prevention. If
the subject did not achieve the LDL-C goal after the dose of
rosuvastatin was increased, pre-specified lipid-lowering agents
were added thereafter. In the extension study, the dose of ro-
suvastatin was increased and other agents were added in the
same manner.

Outcome Measures

Medical histories were obtained from all subjects before en-
rollment of the randomized study. Laboratory data including
serum lipids were obtained at baseline. Follow-up visits were
scheduled at 1, 2, 4, 6, 12, 18, and 24 months throughout the
randomized and extension studies. At each visit, serum lipids
were measured and treatment compliance was investigated.
Laboratory tests were performed at 1, 4, 6, 12, and 24 months.
Laboratory data were analyzed at the central laboratory. Sys-
tolic blood pressure (SBP) and diastolic blood pressure (DBP)
were measured at 0 (baseline), 12, and 24 months.

Subjects were scheduled to undergo ultrasonography at 0
(within 3 months before enrollment), 12, and 24 months. B-
mode images were obtained according to the guidelines for
ultrasonic assessment of carotid artery disease.!® For the mea-
surement of carotid IMT, 2 longitudinal images were obtained
in the 3-cm segment proximal to the tip of the flow divider of
the right and left common carotid arteries. The outcome was
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Figure 1.
ness; PRV, pravastatin; RSV, rosuvastatin.

Flow chart of the Justification for Atherosclerosis Regression Treatment and extension studies. IMT, intima-media thick-
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measured at the far wall of the common carotid artery in which
the eligibility criterion of maximum IMT =1.1 mm was con-
firmed. Mean IMT was measured in the core laboratory using
Intimascope® (Media Cross, Tokyo, Japan).!* It averaged 60
points of IMT in the segment 2 cm proximal to the dilation of
the carotid bulb. GSM was measured with the method described
by Elatrozy et al.? For the measurement of GSM, a single
experienced technician who was blinded to the subject profile
and IMT analyzed the images. GSM was measured in subjects
who had baseline mean IMT =1.0mm. The image is obtained
under the condition of clear difference between blood area and
intima area on the standardization using black. Outlines of an
area of plaque, blood, and brightest adventitia at the level of
the plaque were drawn in the segment 2cm proximal to the
dilation of the carotid bulb on the B-mode image. The gray
scale value of each pixel in the outlined region (0-255; 0,
black; 255, white) was used to calculate the GSM. Measure-
ment of GSM was done using Dipp-Image® (DITECT, Tokyo,
Japan).

The primary endpoint was the change in mean IMT from
baseline to the end of 24 months. The secondary endpoints
included GSM, serum lipids, and LDL-C/HDL-C ratio.

Statistical Analysis

The demographic and baseline characteristics are summarized
descriptively. In the efficacy analysis, the changes in outcomes
from baseline to 12 and 24 months were assessed using paired
t-test. In the safety analysis, the frequency and percentage of
each adverse drug reaction were summarized descriptively.
All data were analyzed using SAS® System Release 9.2 (SAS
Institute, Cary, NC, USA). All reported P-values are 2-sided

without adjustments for multiple testing.

Results

Trial Profile and Subjects

Figure 1 shows the flow chart of the study. In the rosuvastatin
group of the randomized study, 152 subjects completed fol-
low-up during 12 months. Of these, 39 subjects did not par-
ticipate in the extension study and 113 were included in the
final analysis at 24 months.

Table 1 lists the subject demographic and baseline charac-
teristics. Important characteristics were similar to those in the
randomized study. Nearly half of the subjects were classified
into category III (primary prevention high-risk group) ac-
cording to the Japan Atherosclerosis Society guidelines.?! In
addition, >60% of subjects had hypertension and nearly half
had diabetes (including impaired glucose tolerance [IGT]). At
24 months, the mean daily dose of rosuvastatin (£SD) was
7.912.9mg. A 75% medication adherence rate was achieved
in 98.2% (107 subjects) over the study period.

Carotid IMT

Figure 2 shows the changes in mean IMT at 12 and 24
months. The mean IMT (£SD) was 0.916+0.188 mm at base-
line (n=113), 0.9284+0.190 mm at 12 months and 0.9124+0.170
mm at 24 months. Mean change was 0.012+0.082mm (95%
confidence interval [CI]: —=0.004 to 0.027 mm) at 12 months
and —0.005+0.104 mm (95% CI: —0.024 to 0.015mm) at 24
months. These changes were not statistically significant as
compared with baseline (P=0.141, P=0.633, respectively). The
results were unaffected when adjusted for age and gender.
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Table 1. Subject Baseline Characteristics (mm)
Rosuvastatin (n=113) 0.03
Male 56 (49.6)
Age (years) 63.9+8.1 0.02
Elderly (<65) 58 (51.3)
Blood pressure (mmHg) 0.012
) [ (-0.004-0.027)mm
Systolic 133.8+18.2 . 0.01 - P=0.141
Diastolic 76.3+11.5 s
JASGL2007 category g 0.00
! 1(0.9) g g ~0-005
I 36 (31.9) S (-0.024-0.015)mm
1] 56 (49.6) -0.01 - P=0.633
Secondary prevention 20 (17.7)
CAD risk factors -0.02 -
Family history of premature CAD 23 (20.4)
Smoking 16 (14.2)
Medical history -0.03 -
Hypertension 78 (69.0) 12M 24M
Diabetes mellitus 51 (45.1) (n=113) (n=113)
Low HDL-C 9 (8.0)
Cerebral infarction 7(6.2) Figure 2. Changes in intima-media thickness (IMT) during
Peripheral arterial disease 4(3.5) treatment with rosuyastatin gat 12 and 24 months. Data given
P as mean (95% confidence interval). P-value was calculated
CAD 20 (17.7) using paired t-test.
Mean daily dose at 24 months (mg) 7.9+2.9
Other medications
Anti-hypertensive 68 (60.2)
Anti-diabetic 27 (23.9) Serum Lipids and Other Laboratory Variables
LDL-C (mg/dI)t+ 164.8+34.1 Table 2 lists the changes in serum lipids and LDL-C/HDL-C
Max-IMT (mm) 1.48+0.51 ratio. Rosuvastatin significantly improved mean serum lipid
HbA1c (NGSP) (%)8 6.27+0.84 levels and LDL-C/HDL-C ratio. It lowered LDL-C (meant

Data given as mean+SD or n (%).

tFriedewald formula, LDL-C=total cholesterol-HDL-C—(TG/5).
#n=111, because of missing measurements. $n=109, because of
missing measurements.

CAD, coronary artery disease; HbA1, hemoglobin Aic; HDL-C,
high-density lipoprotein cholesterol; IMT, intima-media thickness;
JASGL, Japan Atherosclerosis Society Guidelines; LDL-C, low-
density lipoprotein cholesterol; NGSP, National Glycohemoglobin
Standardization Program; TG, triglyceride.

Mean IMT had decreased in 49 subjects (43.4%) at 12
months and in 54 subjects (47.8%) at 24 months.

GSM

GSM was measured in 25 subjects who had baseline mean
IMT 21.0mm. As compared with baseline, GSM (mean+SD)
increased by 16.93+33.12% (P=0.017) at 12 months and by
22.50152.83% (P=0.044) at 24 months, whereas mean IMT
decreased by 1.3619.42% (P=0.478) and by 5.16+10.26%
(P=0.019) in the same subjects, respectively. Figure 3 shows
the relationship between the changes in GSM and mean IMT
in subjects with both measurements. GSM significantly in-
creased at 12 months (P=0.017, compared with baseline) and
at 24 months (P=0.044, compared with baseline), but the
change in GSM between 12 and 24 months was not statisti-
cally significant (P=0.564). In contrast, the change in mean
IMT between baseline and 12 months was not statistically
significant (P=0.478), whereas a significant decrease in mean
IMT occurred at 24 months (P=0.019, compared with base-
line).

SD) by 46.4+13.8%; the mean LDL-C decreased from 164.8+
34.1 mg/dl at baseline to 86.5+19.7 mg/dl at 24 months. It also
elevated HDL-C (mean+SD) by 8.9+24.0%. According to these
favorable changes in LDL-C and HDL-C, the mean LDL-C/
HDL-C ratio (=SD) decreased to 1.6+0.5 at 24 months with
the percent reduction of 49.3+13.8%. In addition, rosuvastatin
improved the lipid management. At 24 months, 104 subjects
(92.0%) achieved the LDL-C goal recommended by the Japan
Atherosclerosis Society guidelines. At the same time point, 54
subjects (51.4%) achieved LDL-C/HDL-C ratio <1.5, whereas
85 subjects (81.0%) achieved LDL-C/HDL-C ratio <2.0.

The mean HbAic (=SD) was 6.310.8% at baseline and
6.5£0.9% at 24 months. The mean SBP/DBP (£SD) was
133.8+18.1/76.3£11.5mmHg and 129.9+15.1/74.2+10.0mmHg,
respectively. Simple linear regression analysis did not show
any meaningful relationship between the changes in blood
pressures and HbA1c, and mean IMT (data not shown).

Safety
During the follow-up, 1 subject had a cerebrovascular event.
Table 3 lists the adverse drug reactions during follow-up.
Adverse drug reactions occurred in 12 subjects (10.6%), but
no serious events were reported. Arthralgia, back pain, and
myalgia occurred in 3, 1, and 2 subjects, respectively. One sub-
ject experienced IGT. The common laboratory changes were
those of liver enzymes. Alanine aminotransferase (ALT) in-
creased in 2 subjects, and aspartate aminotransferase (AST)
increased in 1 subject. In addition, CK increased in 2 subjects.
No subjects discontinued rosuvastatin due to adverse drug re-
actions (laboratory IGT was defined by each institution, and
increases in ALT, AST, and CK were defined as a 3-fold in-
crease of upper limits of normal at each institution).

Circulation Journal Vol.77, June 2013
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-6 L Figure 3. The relationship between the
(%) percent changes in gray scale median
| M | (GSM) and mean intima-media thick-
ness (IMT) at 12 and 24 months in sub-
P=0.017 P=0.564 jects (n=25) with baseline mean IMT
J >1.0mm. P-value was calculated using
P=0.044 paired t-test.
Tahle 2. Changes in Serum Lipids at 12, 24 Months
Change (%) P-valuet
LDL-C# (mg/dl)
Baseline 164.8+34.1 (111)
12 months 82.7+21.1 (112) —48.2+16.9 (111) <0.0001
24 months 86.5+19.7 (105) —46.4+13.8 (104) <0.0001
HDL-C (mg/dl)
Baseline 53.8+11.9 (112)
12 months 58.2+13.6 (112) 9.3+17.9 (112) <0.0001
24 months 57.1+14.3 (106) 8.9+24.0 (106) 0.0002
LDL-C#HDL-C ratio
Baseline 3.2+0.9 (111)
12 months 1.5+0.5 (112) -51.6£17.2 (111) <0.0001
24 months 1.6+0.5 (105) —49.3+13.8 (104) <0.0001
Non-HDL-C (mg/dl)
Baseline 194.7+£35.0 (112)
12 months 106.2+22.5 (112) —44.3+13.7 (112) <0.0001
24 months 110.4+21.6 (106) —42.3+13.1 (106) <0.0001
TG (mg/dl)
Baseline 153.9+85.8 (112)
12 months 117.5+54.3 (112) -13.9+39.4 (112) 0.0003
24 months 122.0+73.6 (106) —13.4+44.8 (106) 0.0026

Data given as mean+SD (n). TPaired t-test. *Friedewald formula, LDL-C=total cholesterol-HDL-C—(TG/5). Abbrevia-
tions as in Table 1.

sion of carotid IMT with regard to progression of carotid IMT

Discussion with aging. Although not statistically significant, the mean

We previously reported that 1-year intensive lipid-lowering change in mean IMT was <O mm at 24 months. In addition, the
treatment with rosuvastatin was more effective in slowing change in mean IMT at 12 months in the extension group
progression of carotid IMT than conventional lipid-lowering (0.012+0.082 mm; 95% CI, —0.004 to 0.027 mm; n=113) was
treatment with pravastatin in the JART Study.!¢ similar to the result in the JART rosuvastatin group at 12
The change in mean IMT in the rosuvastatin group at 12 months (0.012+0.093 mm; 95% CI, -0.003 to 0.027 mm:;
months was similar to the annual increase of 0.01-0.015 mm n=145). To consider the clinical meaning of these studies, we
in the common carotid artery IMT associated with aging.!” summarized the change of mean IMT using the data of the
This indicates that rosuvastatin may halt atherosclerotic pro- rosuvastatin group in the JART Study at 12 months and the
gression caused by factors other than aging. In the present extension group at 24 months. Because carotid IMT is a reli-
study, 2-year treatment with rosuvastatin might induce regres- able predictor of cardiovascular events,'? the present finding
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supports “the longer, the better” hypothesis, whereas that of
the randomized study supports “the lower, the better” hypoth-
esis in Japanese subjects.

Effects of statins on progression of atherosclerosis have
been well established. In A Study to Evaluate the Effect of
Rosuvastatin on Intravascular Ultrasound-Derived Coronary
Atheroma Burden (ASTEROID), 2-year treatment with rosu-
vastatin 40 mg resulted in regression of coronary atherosclero-
sis.? In the Coronary Atherosclerosis Study Measuring Effects
of Rosuvastatin Using Intravascular Ultrasound in Japanese
Subjects (COSMOS), a mean daily dose of 16.9 mg rosuvas-
tatin induced regression of coronary plaque volume at the end
of 76-week follow-up.? Furthermore, in the Study of Coronary
Atheroma by Intravascular Ultrasound: Effect of Rosuvastatin
versus Atorvastatin (SATURN), maximum doses of rosuvas-
tatin and atorvastatin resulted in significant regression of coro-
nary atherosclerosis after 2 years of treatment.?” These studies,
however, included secondary prevention patients, who are
generally at the highest risk for cardiovascular events. In con-
trast, the Measuring Effects on Intima-Media Thickness: an
Evaluation of Rosuvastatin (METEOR) trial included low-risk
individuals with mild atherosclerosis and showed that 2-year
treatment with rosuvastatin 40 mg did not result in significant
regression of atherosclerosis although it significantly slowed
progression.!® The present result suggests that long-term in-
tensive therapy would be expected to induce atherosclerotic
regression in Japanese subjects, who are at relatively low risk
for cardiovascular events.

The beneficial effect of intensive therapy on plaque volume
was mainly derived from modulation of serum lipid levels. In
the present study, rosuvastatin lowered mean LDL-C to
86.5mg/dl at a mean daily dose of 7.9 mg. This indicates that
intensive therapy to lower LDL-C to 80 mg/dl is beneficial in
Japanese subjects. In addition, rosuvastatin elevated HDL-C
by 8.9% and decreased mean LDL-C/HDL-C ratio to 1.6. In a
recent meta-analysis, reduction of LDL-C to <87.5 mg/dl pro-
vided coronary atherosclerotic regression when accompanied
by an approximately 7.5% increase in HDL-C.” That meta-
analysis has also shown that LDL-C/HDL-C ratio should be
managed to <1.5 to decrease atheroma volume. The present
results are consistent with those of the meta-analysis and indi-
cate the importance of managing LDL-C/HDL-C ratio in the
long term.

Recently, Lorenz et al reported a meta-analysis on the as-
sociation between cardiovascular risk and change of carotid
IMT.2 They considered, however, only the quantity of plaque;
it may be important to take into account the quality in addition
to the quantity. Soeda et al reported that lipid-lowering thera-
py with statins may reduce plaque volume and stabilize vul-
nerable plaque.’* We also explored the relationship between
changes in composition and volume of plaque. We found that
a significant increase in GSM occurred at 12 months followed
by a significant decrease in mean IMT at 24 months. Echo-
genic plaque has a more stable phenotype and is associated
with lower risk for cardiovascular events, whereas echolucent
plaque contains more lipid and less fibrous tissue.?>27 Thus,
the present results suggest that a qualitative change in plaque
may occur relatively early after starting intensive therapy, fol-
lowed by a quantitative change. A previous study using an-
gioscopy and IVUS has shown similar results.?® In that study,
subjects with coronary artery disease were treated with atorv-
astatin, and serial analysis showed early loss of yellow color
in plaque and subsequent plaque regression. Because the re-
duction in yellow color intensity is attributable to a change in
the thickness of the fibrous cap, these changes suggested that
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Table 3. Adverse Drug Reactions During Follow-up
Rosuvastatin
(n=113)

Serious 0(0)
Not serious 12 (10.6)
Infections and infestations

Cystitis 1(0.9)
Metabolism and nutrition

IGTt 1(0.9)
Nerve

Headache 1(0.9)
Gastrointestinal

Abdominal discomfort 2(1.8)

Nausea 1(0.9
Hepatobiliary

Liver function abnormality 1(0.9)
Skin and subcutaneous tissue

Eczema 1(0.9)

Generalized rash

Pruritic rash 1(0.9)
Musculoskeletal and connective tissue

Arthralgia 3(2.7)

Back pain 1(0.9)

Myalgia 2(1.8)

Heaviness 2(1.8)

Musculoskeletal stiffness 1(0.9)
Kidney

Hematuria 1(0.9)
General disorders and injection site conditions

Ineffectiveness 2(1.8)

Discomfort 1(0.9)

Malaise 2(1.8)

Peripheral edema 1(0.9)
Laboratory tests

ALT increased* 2(1.8)

AST increased* 1(0.9)

CKincreased* 2(1.8)

GGT increased 1(0.9)

Data given as n (%).

tAs defined by each institution. *Defined as 3-fold increase of
upper limits of normal in each institution.

ALT, alanine aminotransferase; AST, aspartate aminotransferase;
CK, creatine kinase; GGT, y-glutamyltransferase; IGT, impaired
glucose tolerance.

the improvement in plaque characteristics occurs early, where-
as the reduction in atheroma volume occurs over a prolonged
period.?® The beneficial effect of statin on the thickness of the
fibrous cap was also reported in a study using intravascular
optical coherence tomography.?

Rosuvastatin was well-tolerated during the 2-year follow-
up. No serious adverse drug reaction was reported. Relatively
few patients experienced myopathy or hepatotoxicity — the
most clinically important adverse reactions of statins — such as
muscle symptoms, and increases in CK, ALT, or AST. In the
analysis of other laboratory variables, mean HbAc increased
and mean SBP and DBP decreased during treatment, but these
changes were thought not to be clinically meaningful. Although
IGT occurred in only 1 subject, the changes in HbAic, SBP and
DBP did not affect progression of carotid IMT.
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Study Limitations

Some limitations should be mentioned. First, we adopted an
open-label design, which might induce bias in assessing the
outcomes. Although mean IMT was measured using computer
software, the observer knew whether the datum was obtained
at baseline or follow-up. Second, we did not enroll subjects in
the conventional therapy group of the JART Study. Thus, the
sample size was too small to obtain statistically significant
changes in the primary endpoint. The JART Study was ini-
tially planned to continue for 24 months, but was stopped at
12 months on the recommendation of the safety and monitor-
ing committee. The JART Extension Study was then conducted
to assess the long-term efficacy of intensive lipid-lowering
therapy in the rosuvastatin group in the JART Study. This
placed an inherent limitation on the sample size, but although
this sample size does not provide sufficient power for statisti-
cal significance, we feel that the trend identified in this study
will be of interest because of the large number of patients
potentially affected. Third, GSM was evaluated in a limited
number of subjects. This led to a reduction of statistical power
to detect the treatment effect on GSM.

Conclusions

First, long-term intensive lipid-lowering therapy with rosuv-
astatin inhibited progression of carotid IMT and improved the
plaque composition in Japanese subjects. Second, qualitative
change in plaque may occur relatively early after starting in-
tensive therapy. We also found that long-term intensive ther-
apy was well-tolerated. Further study is warranted to confirm
the effects of long-term intensive therapy on the quality and
quantity of atherosclerotic plaque in Japanese subjects.
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