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Limitations of Angiography in Trials Limitations of Angiography in Trials 
of Progression and Regressionof Progression and Regression

•• Cardiovascular events correlate poorly Cardiovascular events correlate poorly 
with lumen sizewith lumen sizewith lumen sizewith lumen size

•• Surprisingly small angiographic Surprisingly small angiographic 
differences are associated with adifferences are associated with adifferences are associated with a differences are associated with a 
significant reduction in clinical eventssignificant reduction in clinical events

•• Underestimates the extent ofUnderestimates the extent ofUnderestimates the extent of Underestimates the extent of 
atherosclerosisatherosclerosis



Change in Plaque Burden Related to LDL 
Cholesterol in IVUS Progression-Regression TrialsCholesterol in IVUS Progression Regression Trials

Nissen et al N Eng J Med 2007;356:1304-16



80mg 40mg P

SATURNSATURN
80mg 

Atorvastatin
40mg

Rosuvastatin
P-

value
## 519519 520520

Baseline LDLBaseline LDL--C, mg/dlC, mg/dl 119.9119.9±±28.928.9 120.0120.0±±27.327.3 0.940.94
FollowFollow--up LDLup LDL--C, mg/dlC, mg/dl 70.270.2±±1.01.0 62.662.6±±1.01.0 <0.001<0.001
Baseline HDLBaseline HDL--C, mg/dlC, mg/dl 44.744.7±±10.710.7 45.345.3±±11.811.8 0.410.41
FollowFollow--up HDLup HDL--C, mg/dlC, mg/dl 48.648.6±±0.50.5 50.450.4±±0.50.5 0.010.01
Baseline atheroma burden, %Baseline atheroma burden, % 36.2 (30.6, 41.4)36.2 (30.6, 41.4) 36.2 (31.4, 42.0)36.2 (31.4, 42.0) 0.330.33Baseline atheroma burden, %Baseline atheroma burden, % 36.2 (30.6, 41.4)36.2 (30.6, 41.4) 36.2 (31.4, 42.0)36.2 (31.4, 42.0) 0.330.33
24 month follow24 month follow--up atheroma up atheroma 
burden, %burden, %

34.9 (29.6, 40.3)34.9 (29.6, 40.3) 34.8 (29.5, 40.2)34.8 (29.5, 40.2) 0.60.6

ΔΔ th b d %th b d % 0 99 (0 99 ( 1 191 19 0 63)0 63) 1 22 (1 22 ( 1 521 52 0 90)0 90) 0 17*0 17*ΔΔ atheroma burden, %atheroma burden, % --0.99 (0.99 (--1.19, 1.19, --0.63)0.63) --1.22 (1.22 (--1.52, 1.52, --0.90)0.90) 0.17*0.17*
Baseline atheroma Baseline atheroma volvol, mm, mm33 136.6 (95.8, 182.9)136.6 (95.8, 182.9) 133.4 (95.9, 180.1)133.4 (95.9, 180.1) 0.990.99
FollowFollow--up atheroma up atheroma volvol, mm, mm33 127.6 (91.0, 176.1)127.6 (91.0, 176.1) 124.9 (83.4, 167.7)124.9 (83.4, 167.7) 0.670.67pp ,, ( , )( , ) ( , )( , )
ΔΔ atheroma atheroma volvol, mm, mm33 --4.42 (4.42 (--5.98, 5.98, --3.26)3.26) --6.39 (6.39 (--7.52, 7.52, --5.12)5.12) 0.01*0.01*

* Calculated using of analysis of covariance with rate of change as the independent variable, the 
rank of the corresponding baseline value as a covariate & the treatment group as a factor

Nicholls Nicholls et al. N et al. N EnglEngl J Med J Med 2011;365:20782011;365:2078--87 87 

rank of the corresponding baseline value as a covariate, & the treatment group as a factor



What is the link between What is the link between 
IVUSIVUS--measures of measures of 
progression andprogression andprogression and progression and 

regression in an regression in an abitrarilyabitrarily
l t d tl t d tselected coronary artery selected coronary artery 
segment and clinicalsegment and clinicalsegment and clinical segment and clinical 

events?events?



Comparison of REVERSAL and PROVEComparison of REVERSAL and PROVE--ITIT

The inference was thatThe inference was that 
because atorvastatin 

caused a similar reductioncaused a similar reduction 
in LDL-C in REVERSAL 
and PROVE-IT, that the 
reduction in atheroma 

burden in REVERSAL was 
responsible for theresponsible for the 

reduction in events in 
PROVE-IT.O

(Topol. N Engl J Med 2004;350:1562(Topol. N Engl J Med 2004;350:1562--1564)1564)



Atorvastatin+
ILLUSTRATEILLUSTRATE

Atorvastatin Atorvastatin+
Torcetrapib p

## 446446 464464
ΔΔ % atheroma volume  of % atheroma volume  of 
total analysis segmenttotal analysis segment
MeanMean±±SDSD 0 0190 019±±2 832 83 0 120 12±±2 992 99 0 720 72MeanMean±±SDSD 0.0190.019±±2.832.83 0.120.12±±2.992.99 0.720.72
MeanMean±±SESE 0.0190.019±±0.140.14 0.120.12±±0.130.13 0.20.2
ΔΔ normalized atheroma normalized atheroma 
volume or total analysis volume or total analysis 
segment (mmsegment (mm33))
MeanMean±±SDSD --6.36.3±±22.222.2 --9.49.4±±21.021.0 0.020.02
MeanMean±±SESE --6.36.3±±1.01.0 --9.49.4±±1.01.0 0.0040.004
∆ atheroma volume of most∆ atheroma volume of most--
diseased 10mmdiseased 10mm (mm(mm33))diseased 10mm diseased 10mm (mm(mm ))
MeanMean±±SDSD --3.33.3±±9.19.1 --4.14.1±±8.68.6 0.120.12
MeanMean±±SESE --3.33.3±±0.40.4 --4.14.1±±0.40.4 <0.001<0.001

Nissen, et al. N Engl J Med Nissen, et al. N Engl J Med 2007;356:13042007;356:1304--1616



In the companion study ILLUMINATE, patients who received 
atorvastatin+torcetrapib had an increased risk of 

cardiovascular events (hazard ratio 1 25; P=0 001) andcardiovascular events (hazard ratio, 1.25; P=0.001) and 
death from any cause (hazard ratio, 1.58; P=0.006) despite 

(1) similar changes in HDL-c and LDL-c compared to 
ti t i i j t t t ti d (2) diff i

ILLUSTRATE ILLUMINATE

patients receiving just atorvastatin and (2) no difference in 
primary IVUS endpoint in ILLUSTRATE

ILLUSTRATE ILLUMINATE
Baseline LDLBaseline LDL--C, mg/dlC, mg/dl 83.183.1±±19.719.7 79.779.7±±20.420.4
FollowFollow--up LDLup LDL--C, mg/dlC, mg/dl 70.170.1±±25.425.4FollowFollow up LDLup LDL C, mg/dlC, mg/dl 70.170.1±±25.425.4
ΔΔ LDLLDL--C, %C, % --13.313.3±±1.31.3 --24.924.9±±28.528.5
Baseline HDLBaseline HDL--C, mg/dlC, mg/dl 46.046.0±±12.812.8 48.648.6±±12.012.0
FollowFollow--up HDLup HDL--C, mg/dlC, mg/dl 72.172.1±±24.924.9
ΔΔ HDLHDL--C, %C, % 58.658.6±±1.41.4 72.172.1±±34.734.7
Baseline BP mmHgBaseline BP mmHg 119 8/73 3119 8/73 3 73 373 3 4 14 1±±8 68 6Baseline BP, mmHgBaseline BP, mmHg 119.8/73.3119.8/73.3 73.373.3--4.14.1±±8.68.6
FollowFollow--up BP, mmHgup BP, mmHg 126.4/76.0126.4/76.0
ΔΔ BP, mmHgBP, mmHg 6.5/2.86.5/2.8 5.4/2.05.4/2.0

NissenNissen, et al. N , et al. N EnglEngl J Med J Med 2007;356:13042007;356:1304--16 16 
BarterBarter, et al. N , et al. N EnglEngl J Med J Med 2007;357:21092007;357:2109--2222



Association Between Baseline Atheroma Burden 
and Cardiovascular Events in 4137 Patients*

Atheroma Burden (%)
No Yes P Value

Death, MI, coronary revasculatization (n=819) 38.0±9.0 41.3±9.2 <0.001
Death (n=38) 38.6±9.2 41.1±8.6 0.10
MI ( 75) 38 6 9 1 42 2 9 6 0 001MI (n=75) 38.6±9.1 42.2±9.6 0.001
Coronary revascularization (n=776) 38.1±9.0 41.2±9.3 <0.001

Event HR (95% CI) P Value
Death, MI, coronary revascularization 1.32 (1.22-1.42) <0.001
Death 0.73 (0.16-3.31) 0.69
MI 1.34 (1.00-1.80) 0.05
C l i ti 1 31 (1 21 1 41) 0 001Coronary revascularization 1.31 (1.21-1.41) <0.001

*ACTIVATE, CAMELOT, ILLUSTRATE, PERISCOPE, REVERSAL, STRADIVARIUS

Nicholls et al. J Am Coll Cardiol 2010;55:2399-407



Changes in Atheroma Burden, Controlling for 
Baseline Values, According to Incidence of 

Cardiovascular Events in 4137 PatientsCardiovascular Events in 4137 Patients

∆ Atheroma Burden (%)∆ Atheroma Burden (%)

No Yes P Value

Death, MI, coronary revascularization 
(n=819)

0.46±0.16 0.95±0.19 <0.001

Death (n=38) 0.56±0.17 -0.60±1.55 0.45

MI (n=75) 0 56±0 17 0 61±0 44 0 90MI (n=75) 0.56±0.17 0.61±0.44 0.90

Coronary revascularization (n=776) 0.46±0.16 0.96±0.19 <0.001

*ACTIVATE, CAMELOT, ILLUSTRATE, PERISCOPE, REVERSAL, STRADIVARIUS

Nicholls et al. J Am Coll Cardiol 2010;55:2399-407



Wh t b t i ACS?Wh t b t i ACS?What about in ACS?What about in ACS?



The The ESTABLISH ESTABLISH StudyStudy
Early Early statin treatment in patients with acute coronary syndrome: statin treatment in patients with acute coronary syndrome: 
d i f h b fi i l ff h l i l id i f h b fi i l ff h l i l idemonstration of the beneficial effect on atherosclerotic lesions demonstration of the beneficial effect on atherosclerotic lesions 
by serial volumetric intravascular ultrasound analysis during half by serial volumetric intravascular ultrasound analysis during half 

a year after coronarya year after coronary eventevent

20mg 
Atorvastatin

Statin Naïve 
Controls P-value

a year after coronary a year after coronary eventevent

Atorvastatin Controls
2424 2424

Length, mmLength, mm 8.98.9±±2.52.5 8.68.6±±2.02.0 1.01.0g ,g ,
Baseline atheroma volume, Baseline atheroma volume, 
mmmm33

69.669.6±±49.049.0 71.071.0±±27.927.9 0.40.4

66 th f llth f ll thth 61 461 4 44 944 9 63 763 7 40 140 1 0 90 966--month followmonth follow--up atheroma up atheroma 
volume, mmvolume, mm33

61.461.4±±44.944.9 63.763.7±±40.140.1 0.90.9

∆ atheroma volume, mm∆ atheroma volume, mm33 --8.38.3±±9.09.0 4.24.2±±8.68.6 <0.0001<0.0001,,
% ∆ atheroma volume% ∆ atheroma volume --13.113.1±±12.8%12.8% 8.78.7±±14.9%14.9% <0.0001<0.0001

Okazaki et al. Circulation 2004;110:1061Okazaki et al. Circulation 2004;110:1061--88



JAPANJAPAN--ACSACS
Clinically Clinically evident evident polyvascularpolyvascular disease and regression of coronary disease and regression of coronary 

th l i ft i t i t ti th i ti t ith tth l i ft i t i t ti th i ti t ith tatherosclerosis after intensive statin therapy in patients with acute coronary atherosclerosis after intensive statin therapy in patients with acute coronary 
syndrome: serial intravascular ultrasound from the Japanese assessment of syndrome: serial intravascular ultrasound from the Japanese assessment of 

pitavastatinpitavastatin and atorvastatin in acute coronary syndrome and atorvastatin in acute coronary syndrome trial.trial.

4 mg 
Pitavastatin

20 mg
Atorvastatin P-value

125125 127127
Length, mmLength, mm 6.16.1±±2.82.8 7.37.3±±3.13.1 0.00210.0021
Baseline atheroma volume, Baseline atheroma volume, 
mmmm33

49.849.8±±28.828.8 63.963.9±±33.933.9 <0.001<0.001

88--12 month follow12 month follow--up up 41.641.6±±25.025.0 53.353.3±±31.731.7 0.00130.0013pp
atheroma volume, mmatheroma volume, mm33

66 5 05 0 53 353 3 33

∆ atheroma volume, mm∆ atheroma volume, mm33 --8.28.2±±8.98.9 --10.610.6±±10.610.6 0.050.05
% ∆ atheroma volume% ∆ atheroma volume --16.916.9±±13.7%13.7% --18.118.1±±14.2%14.2% 0.50.5
∆ % atheroma volume∆ % atheroma volume --5.75.7±±6.3%6.3% --6.36.3±±6.1%6.1% 0.50.5

HiroHiro et al. J Am et al. J Am CollColl CardiolCardiol 2009;54:2932009;54:293--302302



Updated evidence Updated evidence on early statin therapy for on early statin therapy for 
acute coronary acute coronary syndromes: Metasyndromes: Meta--analysis analysis of 18 of 18 yy yy yy
randomized trials involving over 14,000 randomized trials involving over 14,000 patients patients 

Initiation of statin therapy within 
14 days following ACS results in14 days following ACS results in 
directionally favorable but non-
significant reduction in death, 

myocardial infarction, or stroke 
up to 4months, and significant 
reduction in the occurrence ofreduction in the occurrence of 
unstable angina at 4 months 

following ACS.following ACS.

((BrielBriel, , et al. et al. IntInt J J CardiolCardiol 2011, in press)2011, in press)



Limitations of Limitations of AngiographyAngiography
Grayscale IVUS inGrayscale IVUS in Trials ofTrials ofGrayscale IVUS in Grayscale IVUS in Trials of Trials of 

Progression and RegressionProgression and Regression
•• Cardiovascular events correlate poorly Cardiovascular events correlate poorly 

withwith lumenlumen sizesize changes in plaque burdenchanges in plaque burdenwith with lumen lumen sizesize changes in plaque burdenchanges in plaque burden
•• Surprisingly small Surprisingly small angiographicangiographic grayscale grayscale 

IVUS differencesIVUS differences are associated with aare associated with aIVUS differences IVUS differences are associated with a are associated with a 
significant reduction in clinical significant reduction in clinical events events ––
although not in the same studiesalthough not in the same studiesgg

•• Underestimates the extent of Underestimates the extent of 
atherosclerosisatherosclerosis plaque vulnerabilityplaque vulnerability



160 C t l

IBISIBIS--22
160mg 

Darapladib +
standard of

Control

standard of 
care

Analysis segment length, mm 49±16 49±16y g g
Grayscale IVUS analysis
Baseline atheroma volume, mm3 327±189 313±149
∆ atheroma volume, mm3 −5.0±28.0 mm3 −4.9±32.7 mm3

VH-IVUS analysis
Baseline NC volume mm3 22 8±24 5 21 5±21 9Baseline NC volume, mm3 22.8±24.5

13.6 [7.3, 32.4]
21.5±21.9

14.8 [6.1, 28.2]

Baseline %NC volume 13.4±6.5% 13.1±7.6%
12.5 [9.1, 17.5] 12.6 [6.8, 16.8]

Serruys et al. Circulation. 2008 ;118:1172-82



Plaque CompositionPlaque Composition
by IVUSby IVUS -- VHVHby IVUS by IVUS -- VHVH

change from baseline in necrotic core volumechange from baseline in necrotic core volume

Entire region of interest 
[mean 48 mm]

The worst 10 mm 
subsegment
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placebo (plus standard of care) n=110 
darapladib 160 mg (plus standard of care) n=129g ( )

Serruys et al. Circulation. 2008 ;118:1172-82



DDarapladibp

lin
e

B
as

e
up

ol
lo

w
-u

Fo

Serruys et al. Circulation. 2008 ;118:1172-82



Randomized comparison of 20mg simvastatin (n=50) 
vs 10mg rosuvastatin (n=50) over a 10mm long 

segment centered on the MLA site with 1 year of 
follow-up

Primary endpoint: effect of statin treatment on VH-IVUS 
plaque composition

Baseline Follow-up P
Total atheroma volume 89.8±27.1mm3 87.1±27.2mm3 <0.0001

NC volume 15.7±9.9mm3 13.7±9.9mm3 <0.0001

((Hong et al. J Am Coll Cardiol Intv, 2009;2:679-88)



Secondary endpoint: simvastatin vs rosuvastatin
Rosuvastatin Simvastatin P

Baseline LDL-C, mg/dl 119±30 116±28 0.6

Follow-up LDL-C, mg/dl 78±20 64±21 0.002

ΔLDL C /dl 0 046ΔLDL-C, mg/dl -41±26 52±25 0.046

Baseline HDL-C, mg/dl 43±10 43±11 0.8

Follow-up hDL-C, mg/dl 48±12 52±14 0.13Follow up hDL C, mg/dl 48±12 52±14 0.13

ΔHDL-C, mg/dl 6±10 9±11 0.12

Baseline total atheroma volume 83.3±26.9mm3 91.5±27.5mm3 0.5

Baseline NC volume 15.8±11.3mm3 15.5±8.4mm3 0.9

Δplaque volume -1.8±5.7mm3 -3.6±7.2mm3 0.16

Δnecrotic core volume -1.4±8.1mm3 2.5±7.0mm3 0.5

Δ%necrotic core -3±13% 5±12% 0.3

((Hong et al. J Am Coll Cardiol Intv, 2009;2:679-88)



Non-randomized comparison of a >30mm long non-stented 
lesion (<50% angiographic diameter stenosis): fluvastatin

(n=40) vs controls (n=40) with 1 year of follow up(n=40) vs controls (n=40) with 1 year of follow-up

Fluvastatin Controls P
Analysis segment length 52.9±23.3mm 52.0±23.6mm 0.9

Baseline total atheroma volume 440.2±220.3mm3 432.9±233.5mm3 0.9

Baseline NC volume 21.4±24.9mm3 22.1±17.4mm3 0.9

Δplaque volume -36.4±42.6mm3 11.2±7.6mm3 <0.0001

Δfib i 16 8 1 0 3 3 3 0 03Δfibrous tissue 16.8±15.0mm3 4.4 ± 5.3mm3 0.03

Δfibrofatty tissue -48.4±47.2mm3 23.6±16.7mm3 <0.0001

Δdense calcium 0 4±3 4mm3 6 5±14 5mm3 0 01Δdense calcium 0.4±3.4mm3 6.5±14.5mm3 0.01

Δnecrotic core -2.6±10.3mm3 8.9±17.7mm3 0.004

((Nasu et al. J Am Coll Cardiol Intv, 2009;2:689-96)



Per patient incidence of VHPer patient incidence of VH--TCFAsTCFAspp
N lesions/pt per coronary tree:N lesions/pt per coronary tree:

51.2% of pts have ≥1 VH51.2% of pts have ≥1 VH--TCFATCFA
0 980 98±±1 31 VH1 31 VH TCFAs per ptTCFAs per pt0.980.98±±1.31 VH1.31 VH--TCFAs per ptTCFAs per pt

(range 0 (range 0 –– 7 per pt)7 per pt)
Total of 596 VHTotal of 596 VH--TCFA lesions in 611 ptsTCFA lesions in 611 pts



Number of thinNumber of thin--cap fibroatheromas in patients cap fibroatheromas in patients 
dying with MI, sudden death, or noncardiac dying with MI, sudden death, or noncardiac y g , ,y g , ,

causes and studied at necropsycauses and studied at necropsy
C ti l l i L it di l l i

All  ptsAll  pts Pts with Pts with 
≥1 ≥1 
t dt d

Pts with Pts with 
≥1 TCFA ≥1 TCFA 

Pts with Pts with 
CV CV 

d thd th

Cross-sectional analysis Longitudinal analysis

ruptured ruptured 
plaqueplaque

or or 
ruptured ruptured 
plaqueplaque

deathdeath

# of patients# of patients 5050 1414 2020 3333# of patients# of patients 5050 1414 2020 3333

# of ruptured # of ruptured 
plaquesplaques

19 19 
(0.38/pt)(0.38/pt)

19 19 
(0.95/pt)(0.95/pt)

15 15 
(0.45/pt)(0.45/pt)

# fibroatheromas# fibroatheromas 193193# fibroatheromas# fibroatheromas 193193

# TCFAs# TCFAs 23 23 
(0.46/pt)(0.46/pt)

15 15 
(1.21/pt)(1.21/pt)

23 23 
(1.15/pt)(1.15/pt)

18 18 
(0.55/pt)(0.55/pt)

Burke et al. J Am Coll Cardiol 2003;41:1874Burke et al. J Am Coll Cardiol 2003;41:1874--8686
Cheruvu et al. J Am Coll Cardiol 2007;50:940Cheruvu et al. J Am Coll Cardiol 2007;50:940--99



VHVH--TCFA and Non Culprit Lesion EventsTCFA and Non Culprit Lesion Events

Lesion HR 3.90 [2.25, 6.76] 6.55 [3.43, 12.51] 10.83 [5.55, 21.10] 11.05 [4.39, 27.82]

P-value <0.0001 <0.0001 <0.0001 <0.0001

Prevalence 4 67% 15 9% 10 1% 4 2%Prevalence 4.67% 15.9% 10.1% 4.2%



Non Fibroatheromas and Non Culprit Lesion EventsNon Fibroatheromas and Non Culprit Lesion Events

Pathological
I ti l

Fibrotic Fibrocalcific
Intimal

thickening

Lesion HR 0 22 [0 10 0 49] 1 49 [0 44 3 39] 1 25 [0 17 9 01] 2 60 [0 36 18 84]Lesion HR 0.22 [0.10, 0.49] 1.49 [0.44, 3.39] 1.25 [0.17, 9.01] 2.60 [0.36, 18.84]

P-value 0.0002 0.70 0.83 0.34

Prevalence 67.9% 19.7% 5.6% 2.7%



40 AMI patients with hyperlipidemia were divided into 
statin treatment (n=23) vs control (n=17). Serial OCT of a 
non-treated lipid-rich lesion was performed at baselinenon-treated, lipid-rich lesion was performed at baseline 

and 9-month follow-up. 

Statin treatment Control 
Baseline FU p Baseline FU p

Fibrous-cap thickness, µm 151±110 280±12 <0.001 153±116 179±124 <0.01Fibrous cap thickness, µm
0

% Change in fibrous-cap 
thickness

188±64* 117±39

Baseline Follow-up

P<0.01 vs control

Takarada et al.  Atherosclerosis 2009;202:491-7



OCT findings and lesion progression
Progression* No Progression P-value OR P-value

Plaque rupture 61.5% 8.9% <0.01 10.2 <0.001Plaque rupture 61.5% 8.9% 0.01 10.2 0.001

Microchannels 76.9% 14.3% <0.01 20.0 <0.001

Lipid pools 100% 60 7% 0 02 2 16 0 2Lipid pools 100% 60.7% 0.02 2.16 0.2

TCFA 76.9% 14.3% <0.01 20.0 <0.001

Macrophages 61 5% 14 3% <0 01 9 0 0 001Macrophages 61.5% 14.3% <0.01 9.0 0.001

Thrombus 30.8% 1.8% <0.01 12.0 0.002

*decrease in QCA

Univariate analysis showed that OCT-TCFA and

*decrease in QCA 
MLD >0.4mm

Univariate analysis showed that OCT TCFA and 
microchannels (both OR=20.0, p<0.01) correlated with 

progression

Uemura et al, Eur Heart J 2011, in press



NIR Spectroscopy can identify the chemical 
composition of unknown substances and distinguish 
cholesterol from collagen ROC Analysis of Validationcholesterol from collagen. ROC Analysis of Validation 
of NIR Spectroscopy in 51 Autopsy Hearts (algorithm 

for detection of confluent [>0.2mm thick and >60°] and 
relatively superficial necrotic core [overlying meanrelatively superficial necrotic core [overlying mean 

fibrous cap thickness <0.45microns]) 
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LipiScan vs Histology

high
mm of mm of 
pullback pullback 

low

29



87 t ith lti l di h h d d
YELLOWYELLOW

• 87 pts with multivessel disease who had undergone 
stenting of the target vessel and were scheduled for 
staged PCI of a second, obstructive lesion werestaged PCI of a second, obstructive lesion were 
randomized to rosuvastatin 40mg/day vs standard statin

• All lesions were characterized with IVUS, FFR, and NIRS 

40mg 
R t ti

Standard statin 
th

P

at baseline and after 6 to 8 weeks 

Rosuvastatin therapy
# 44 43

Δtotal cholesterol, mg/dl -20.0±4.8 5.2±5.4 0.001Δtotal cholesterol, mg/dl 20.0±4.8 5.2±5.4 0.001

ΔLDL-C, mg/dl -19.0±4.0 -0.2±4.7 0.003

ΔHDL-C, mg/dl 0.6±1.2 1.5±0.9 0.58

Δ%atheroma volume 0.24% 0.26% 1.0

FFR >0.80 9.0% 4.6% 0.47

((Kini et al. American College of Cardiology 2012)



Paired Analysis Paired Analysis –– Lesion Lipid Core Lesion Lipid Core 
Burden Index (LCBI)Burden Index (LCBI)Burden Index (LCBI) Burden Index (LCBI) 

Baseline

Follow-up
400

P = 0.47 P = 0.0008
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Standard statin 40mg Rosuvastatin



Paired Analysis Paired Analysis –– 10mm LCBI 10mm LCBI 
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P < 0.0001P = 0.57
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Paired Analysis Paired Analysis –– 4mm LCBI 4mm LCBI 
1000

800

P < 0.0001P = 0.90 Baseline

Follow-up
800
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400
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St d d t ti 40 R t tiStandard statin 40mg Rosuvastatin



Baseline
Lesion LCBI: 259

Max10mm LCBI: 511

Max4mm LCBI: 802

Plaque Area

L i LCBI 177

Plaque Area 
5.6mm2 FFR: 0.74

Follow-up
Lesion LCBI: 177

Max10mm LCBI: 289

Max4mm LCBI: 474

Plaque Area 
5.5mm2 FFR: 0.78



In m opinion e ha e “hit a all” inIn m opinion e ha e “hit a all” inIn my opinion, we have “hit a wall” in In my opinion, we have “hit a wall” in 
terms of terms of greyscalegreyscale IVUS assessment of IVUS assessment of 
progression/regression. New invasive progression/regression. New invasive 
imaging modalities should focus onimaging modalities should focus onimaging modalities should focus on imaging modalities should focus on 
analysis of an arterial segment that analysis of an arterial segment that 
contains a highcontains a high--risk or vulnerablerisk or vulnerablecontains a highcontains a high--risk or vulnerable risk or vulnerable 

plaque and not just on an arbitrarily plaque and not just on an arbitrarily 
l t d tl t d tselected segment.selected segment.


