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Plaque Regression by Statin
● Atherosclerosis is usually viewed as a chronic 

progressive disease characterized by continuousprogressive disease characterized by continuous 
accumulation of atheroma within the arterial wall.

● Intravascular ultrasound (IVUS) has emerged
as the most sensitive and reliable measure of theas the most sensitive and reliable measure of the 
progression of coronary disease.

● Prior angiographic and IVUS trials have shown 
reduced progression of coronary atherosclerosis with p g y
statin therapy.



Lipid Lowering and Plaque 
Regression: Monotherapy Studies

Treatment group % Stenosis % Event

NHLBI II D + R 31 — 33

Treatment group % Stenosis % Event

Study Regimen LDL-C (P ) reduction

STARS D + R 36 7.7(<0.01) 89
Heidelberg D + E 8 4.0(0.05) -27*
CCAIT D + L 29 1 2 (0 039)CCAIT D + L 29 1.2 (0.039) —
MARS D + L 38 0.6 —
BECAIT D + F 3 2.55 77
LCAS D + Fl 24 2.0 (0.043) 33
Post-CABG D + L 14 5.4 (0.001) —

*A -27% reduction means a 27% increase (NS). D=diet; R=resin; E=exercise program;
F=fibrate-type drug; Fl=fluvastatin; L=lovastatin.
Levine GN et al. N Engl J Med. 1995;332:512-521.
Brown BG, Fuster V. In Fuster V et al, eds. Atherosclerosis and, ,
Coronary Artery Disease. Philadelphia, Lippincott-Raven, p. 194.
Jukema JW et al. Circulation. 1995;91:2528-2540.
Post-CABG Investigators. N Engl J Med. 1997;336:153-162.



Lipid Lowering and Plaque Regression: 
C bi ti  Th  St diCombination Therapy Studies

Treatment group % Stenosis % Event

CLAS I D + R + N 43 — 25
POSCH (5y) D + PIB ± R 42 35 (62)

Study Regimen LDL (P ) reduction

POSCH (5y) D + PIB ± R 42 — 35 (62)
Lifestyle V + M + E 37 2.2 (0.001) —
FATS (N+C) D + R + N 32 0.9 (0.005) 80
FATS (L+C) D + R + L 46 0 7 (0 02) 70FATS (L+C) D + R + L 46 0.7 (0.02) 70
CLAS II D + R + N 40 — 43
USCF-SCOR D + R + N ± L 39 1.5 (0.04) —
SCRIP D+(R+N+L+F)+E, BP 21 — 50
HARP D+P+N+C+F 41 2.1 33
Post-CABG D+L+C 37-40 0.054 29

C=cholestyramine; D=diet; E=exercise program; F=fibrate-type drug; L=lovastatin;
M=relaxation techniques; N=nicotinic acid; P= pravastatin; PIB=partial ileal bypass;
R=resin; V=vegetarian diet. ; g
Levine GN et al. N Engl J Med. 1995;332:512-521.
Brown BG, Fuster V. In: Fuster V et al, eds. Atherosclerosis and Coronary Artery Disease.
Philadelphia, Lippincott-Raven, p. 194.



IVUS: Normal and diseased 
anatomy

AventitiaAventitia
MediaMediaEEM BorderEEM Border

IntimaIntima
LumenLumen

CatheterCatheter

Guide wireGuide wire

Wire
Sh dShadow

Eccentric DiseaseNormal Anatomy Concentric Disease



Analysis of atheroma areay

Atheroma area = (EEM area) ─ (Lumen area)





ASTEROID Trial (40mg Rosuvastatin)( g )
Frequency of Regression vs. Progression of Plaque Volume (%)

Modified from Nissen et al. JAMA 2006:295;1556-65



Recent Coronary IVUS Progression Trials
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Basis for Study of Atheroma BurdenBasis for Study of Atheroma Burden



IVUS Plaque Progression vs. Actual CV Events
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Relationship Between Plaque Progression and 

%△P&M/yr

Clinical Events

Adverse events
No adverse events

%△P&M/yr

No adverse events

Any event* (n=18) MI (n=5) MI/USA (n=12)

*Death, MI, USA, or PCI









The Effect of Rosuvastatin 20 mg and Atorvastatin 40The Effect of Rosuvastatin 20 mg and Atorvastatin 40 
mg on Plaque Regression in Patients with Mild to 

Moderate Degree of Coronary StenosisModerate Degree of Coronary Stenosis

Hong YJ et al., Korean Circ J 2008;38:366-373, Presented at AHA 2009



Baseline Follow up



Baseline Follow up

17.35 mm2 13.80 mm2

Plaque burden 67% Plaque burden 63%

Rosuvastatin 20mg/d



Changes of Lipid Profiles at Follow-upg p p

P 0 3 P 0 5 P 0 13 P 0 9
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Changes of LDL-Cholesterol at Follow-up
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Follow-up LDL-Cholesterol < 70mg/dlp g
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Changes of Apo-B/A1 at Follow-up
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Changes of Volumetric IVUS Parameters 
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Correlation Between Follow-up LDL-C 
and ∆Atheroma Volume

r=0.274

P=0.003



Correlation Between Follow-up Apo B/A1 
and ∆Atheroma Volume

r=0.234

P=0.011



Conclusion – Plaque Regression by q g y
Statin in Native Coronary Artery

Both rosuvastatin 20 mg andBoth rosuvastatin 20 mg and 
atorvastatin 40 mg could contribute to 
th i i K ti t iththe regression in Korean patients with 
mild to moderate stenosis. 



Laboratory Findings vs. Plaque 
Progression in Patients Who Use 

Moderate Dose of StatinsModerate Dose of Statins



128 ti t h d t b li d f ll• 128 patients who underwent baseline and follow-
up IVUS (mean 11 months) for non-intervened 
i t di t t iintermediate coronary stenosis

• 66 patients received 20mg/day of rosuvastatin 
and 62 patients received 40mg/day of atorvastatin 
from baseline to follow-up. 
- Plaque volume progression group (n=29): 23%
- Plaque volume regression group (n=99): 77%Plaque volume regression group (n 99): 77% 
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Plaque Progression According to 
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Plaque Progression According to 

40
(%) Baseline hs-CRP
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Plaque Progression According to 
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(%) Follow-Up hs-CRP
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Conclusion – Labroratory Findings vs. y g
Plaque Progression by Statin

I ti t h 20 /d f• In patients who use 20mg/day of 
rosuvastatin and 40mg/day of atorvastatin, 
follow-up LDL-C and baseline and follow-up 
hs-CRP are associated with plaque p q
progression. 



Hong YJ et al., J Am Coll Cardiol 2009;53:1257-1264
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Conclusion - SVGConclusion SVG

L l i i t d SVG• Lumen loss in non-intervened SVG 
segments correlated with an increase in 
plaque area and a decrease in SVG area 
(plaque growth and negative remodeling) (p aque g o t a d egat e e ode g)
with a linear relationship between plaque 
growth vs follow-up LDL-cholesterolgrowth vs. follow-up LDL-cholesterol 
leading to long-term lumen loss. 



Baseline Plaque Components vs. 
on Plaque Progression in Patients 
with Angina Pectoris Who Uses with Angina Pectoris Who Uses 

Usual Dose of Rosuvastatin



• 66 patients who underwent baseline and 9-month 
follow up VH IVUS for non intervenedfollow-up VH-IVUS for non-intervened 
intermediate coronary stenosis

• Patients with angina pectoris who used 10 mg/d 
of rosuvastatinof rosuvastatin

• At the baseline minimum lumen area (MLA) site
- Plaque progression group (n=22) 

Plaque regression group (n=44)- Plaque regression group (n=44)



Plaque Progression at 9-Month Follow-Up

Baseline Follow upBaseline Follow-up



Plaque Regression at 9-Month Follow-Up

Baseline Follow-up



9-Month Follow-Up LDL-Cholesterol

140
(mg/dl)

p=0.6

120

8580

100

85 82

60

80

20

40

0

20

Plaque progression 

(n=22)

Plaque regression 

(n=44)



Baseline Minimum lumen site
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Conclusion – Plaque Components 
vs. Plaque Progression

• In patients with angina pectoris who usesIn patients with angina pectoris who uses 
usual dose of rosuvastatin and reaches 
follow up LDL cholesterol around 80 mg/dlfollow-up LDL-cholesterol around 80 mg/dl, 
baseline NC component is associated with 
plaque progression. 



Livalo (Pitavastatin) in Acute 
M ocardial Infarction St dMyocardial Infarction Study 

(LAMIS)(LAMIS)



IVUS and VH-IVUS 
analysis in LAMIS 

(n=50)(n=50)

Pitavastatin 2mg / day

Non-culprit, Non-intervened segments



Baseline Follow up



Baseline Follow up

12.2 mm212.2 mm
11.3 mm2

Plaque burden 48% Plaque burden 46%



Baseline Follow up
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Changes of Grey-Scale IVUS Parameters From 
B li t FU (M 7 7 M th )Baseline to FU (Mean 7.7 Months)

(mm3)(mm )

Vessel 
volume

Lumen 
volume

Plaque 
volume

PAV (%)



Plaque Progression/Regression at FUq g g
(%)



Changes of VH-IVUS Parameters From 
B li t FU (M 7 7 M th )Baseline to FU (Mean 7.7 Months)

(mm3) Absolute Plaque Component
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Changes of VH-IVUS Parameters From 
B li t FU (M 7 7 M th )

(%) Relative Plaque Component
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Conclusion – IVUS Study in LAMISConclusion IVUS Study in LAMIS

Usual dose of pitavastatin (2mg/day)• Usual dose of pitavastatin (2mg/day) 
decreased LDL-C and CRP levels 
ff ti leffectively

• It had some effect on plaque regression 
and compositional change in non-culprit, 
non-intervened segments in AMI patients. g p

• With more intensive dose of statin, plaque 
regression and plaque compositionalregression and plaque compositional 
change probably could be more rapidly 
achievedachieved.



I t iIntensive 
lipid-lowering 

thIVUS/VH-IVUS therapy

Clinical Event



Future Perspectives in LAMISp

M l t f ll d t• More long-term follow-up data
• High dose Livalo (4mg) 
• More IVUS and VH-IVUS follow-up data

-- Plaque regressionPlaque regression
-- Plaque compositional change
Oth i i d lit OCT CT MR• Other imaging modality: OCT, CT, MR…



Th k Y F YThank You For Your 
Attention!

LAMIS Group


