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Abstract 

 

Aims: 

The aim of the trial was to examine the influence of ezetimibe on plaque morphology in patients with 

ST-segment Elevation Myocardial Infarction (STEMI) with respect to fibrous cap thickness (FCT) 

and arcs of lipid plaque, calcific plaque, and macrophages using Optical Coherence Tomography 

(OCT). 

Methods and results: 

In 87 statin naïve patients with STEMI treated with primary percutaneous intervention, a non-culprit 

study plaque in a non-infarct related coronary artery was assessed with OCT at baseline and after 12 

months. Patients were treated with atorvastatin 80 mg and randomized (1:1) to ezetimibe 10 mg 

(n=43) or placebo (n=44). An increase in median FCT (ezetimibe 200 (140-260) μm to 240 (190-305) 

μm (p=0.002) vs. placebo 205 (135-260) μm to 230 (180-270) μm (p<0.001), between groups p=ns), a 

reduction in lipid arc (ezetimibe 1728.5 (1022.5-3904.7)° to 1164.5 (736.6-2580.1)° (p=0.001) vs. 

placebo 1671.6 (978.3-2868.7)° to 1373.7 (791.2-2267.3)° (p=0.019), between groups p=ns), and 

macrophage arc (ezetimibe 1730.3 (965.7-2984.4)° to 1324.8 (819.0-2819.7)° (p<0.05) vs. placebo 

1570.5 (794.7-3016.8)° to 1418.9 (584.1-2501.1)° (p<0.01), between groups p=ns) were observed. 

Conclusion: 

Aggressive LDL-lowering resulted in changes in OCT assessed plaque composition by increased FCT 

thickness and a reduction in lipid content and macrophage infiltration. Addition of ezetimibe 10 mg to 

atorvastatin 80 mg resulted in further LDL reduction, but no additional change in plaque composition 

was found. 
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Condensed abstract 

 

Aims: 

To examine the influence of ezetimibe on plaque morphology with respect to fibrous cap thickness 

(FCT) and arcs of lipid plaque, calcific plaque, and macrophages using Optical Coherence 

Tomography (OCT). 

Methods and results: 

In patients with ST-segment Elevation Myocardial Infarction, a non-culprit study plaque was assessed 

with OCT at baseline and after 12 months. Patients were treated with atorvastatin 80 mg and 

randomized to ezetimibe 10 mg or placebo. An increase in FCT, a reduction in lipid arc, and 

macrophage arc was observed. 

Conclusion: 

Addition of ezetimibe resulted in further LDL reduction, but no additional change in plaque 

composition. 
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Abbreviations 

STEMI = ST-segment Elevation Myocardial Infarction 

FCT = Fibrous cap thickness 

OCT = Optical Coherence Tomography 

TCFA = Thin cap fibroatheroma 

LDL = Low-density lipoprotein 

EEM = External elastical membrane 

PPCI = Primary percutaneous intervention 

IVUS = Intravascular ultrasound 

IRA = Infarct related artery 

ThCFA = Thick cap fibroatheroma 

GCP = Good clinical practice 
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Introduction 

Plaque instability and rupture is preceded by accumulation of lipids within the intimal layer of the 

coronary vessel wall. Some plaques are prone to become unstable; and the tissue composition of the 

plaque is of importance, since development of inflammatory processes, infiltration with macrophages, 

and accumulation of necrotic tissue are related to plaque progression towards greater instability[1]. 

 Pathological studies have demonstrated that plaque ruptures are more likely to develop in plaques 

with a superficial necrotic core covered by a thin fibrous cap (thin cap fibroatheroma, TCFA)[2]. The 

benefits of statin treatment are well established in clinical trials[3], and it has been shown that more 

aggressive low-density lipoprotein (LDL) lowering with statins reduce mortality even further[4]. The 

mechanism is thought to rely on plaque stabilization through a combination of plaque regression and 

increased fibroatheroma cap thickness (FCT); and studies have demonstrated that intensive statin 

therapy can halt or reverse plaque progression[5–7] and reduce plaque vulnerability by increasing 

FCT[8]. 

 Optical Coherence Tomography (OCT) – a near infrared light-based imaging modality – is the 

leading imaging modality in the assessment of FCT and other lumen near structures such as thrombi, 

dissections, intimal erosions, and plaque ruptures due to its very high spatial resolution (10 μm). 

Conversely, OCT is limited by its relatively poor tissue penetration and can often not assess structures 

such as the external elastical membrane (EEM) in the presence of plaque or structures beneath lipid 

tissue and is thus not suitable for volumetric plaque assessment. 

  Additional optimization of patient treatment by use of lipid lowering agents other than statins 

have the potential to improve patient outcome even further as recently shown in the IMProved 

Reduction of Outcomes: The Vytorin Efficacy International Trial (IMPROVE-IT)[9].  

 The present study is a substudy of the Plaque Composition in Patients with acute ST Segment 

Elevation Myocardial Infarction assessed by Optical Coherence Tomography and IntraVascular 

UltraSound with iMap (OCTIVUS) trial. The aim of that trial was to evaluate the influence of the 

cholesterol absorption inhibitor ezetimibe (Merck Sharp & Dohme, MSD, Kenilworth, New Jersey, 

USA) in addition to high dose atorvastatin on coronary plaque morphology in a cohort of statin naïve 

patients treated with primary percutaneous intervention (PPCI) in the setting of an ST-elevation 
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Myocardial Infarction (STEMI). The primary endpoint was change in plaque volume assessed by 

intravascular ultrasound (IVUS) and secondary IVUS endpoint was change in tissue characterization 

assessed by iMap. The IVUS results of that trial have previously been published[10].  

 The aim of the present OCT study is to compare the effect of high dose atorvastatin and the 

additional influence of ezetimibe on FCT, lipid, calcium, and macrophage content together with 

cholesterol crystals in a non-culprit coronary plaque in patients with STEMI. 

 

Methods 

Setting and design 

The OCTIVUS trial (NCT01385631) was a single center double-blinded randomized trial including 

patients with first time STEMI during their admission for PPCI. The study was approved by the 

Danish Ethical Committee (project ID: S-201 001 00) and the Danish Medical Agency 

(EudraCTnummer 2010-022604-45). 

 The inclusion criteria were: 1) first time STEMI; 2) no prior treatment with statins or other lipid 

lowering drugs; and 3) an eligible study plaque suited for OCT-pullback defined as a non-significant 

lesion in one of the two non-infarct related arteries (IRA) (angiographic diameter stenosis >20% and 

<50%).  

 The main exclusion criteria were: 1) age below 18 or above 81 years; 2) serum creatinine >176 

μmol/l; 3) women with child-bearing potential who were not using chemical or mechanical 

contraception; 4) history of malignancy unless a disease-free period of more than five years was 

present; 5) participation in another randomized trial; 6) treatment with cyclosporine or fibrates. 

 All patients provided written, informed consent; and the study was performed in accordance with 

the rules for good clinical practice (GCP) and monitored by the GCP-department of Odense 

University Hospital. 

 All study patients underwent repeated angiographic examination with OCT of a study plaque in a 

non-infarct related artery (non-IRA). It was the intention of the protocol to investigate the patients the 
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next day after the primary PCI procedure; but during either weekends or holidays, the examination 

was done at the first coming workday. 

 The patients were treated with atorvastatin 80 mg/day and randomized (1:1) to additional 

ezetimibe 10 mg/day or placebo. The Odense University Hospital Pharmacy supplied the blinded 

study medication and administered the envelope randomization procedure. 

 Patients were followed with clinical controls after 1, 3, and 6 months; and the follow up OCT was 

performed after 1 year. 

 

Endpoints 

The primary endpoint was the change in FCT after 12 months compared to baseline in a non-culprit 

lesion in a non-IRA not previously revascularized. Secondary endpoints were changes in minimum, 

maximum, and matched minimum baseline FCT; lipid arc; lipocalcific arc; calcific arc; macrophage 

arc; and numbers of TCFAs and thick cap fibroatheromas (ThCFAs) and cholesterol crystals. 

 

OCT-procedure 

OCT in the non-IRA was performed with the Lightlab Cx7 or the Ilumien System with a Dragonfly 

OCT catheter (Abbott Vascular, US). The catheters were initially flushed with contrast (Visipaque
®
, 

GE Healthcare, Little Chalfont, United Kingdom) and wiped with heparinized saline activating the 

hydrophilic coating. Catheter placement was guided angiographically by visualization of side-

branches (point de repere). The pullback was initiated automatically by manual flushing of the vessel 

with 20 ml of contrast. Pullback speed was 20 mm/s, and the total pullback distance of the system was 

55 mm. Repeated pullback was performed in case of insufficient image quality or incomplete 

acquisition of the segment of interest. 

 All baseline and follow-up examinations were assigned to randomly generated examination ID 

numbers corresponding to a list managed by a person not involved in the study and archived to Digital 

Versatile Discs. 
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OCT off-line analysis 

OCT pullbacks were analyzed using proprietary software (Abbott Vascular, US). Plaque evaluation 

was performed in accordance with previously published reviews and recommendations[11–13]. A 

matching segment was identified and processed using the automatic lumen contour with manual 

correction as needed. A frame for every 1 mm was analyzed in addition to the first and last frame in 

the segment. Arcs for lipid, calcium, and combined lipid and calcium (lipocalc arc) were measured 

together with macrophage arc; and the numbers of cholesterol crystals was registered. For every 

pullback, the minimum, maximum, and cumulative total for every arc was registered. Examples are 

depicted in Figure 1. For lipid arc, the numbers of individual arcs measuring at least 90° were 

registered separately. A fibroatheroma was defined as a segment of the vessel wall with high 

attenuation underneath a fibrous cap and combined with loss of an identifiable EEM. FCT was 

defined as the distance from the intimal-lumen border to the lumen edge of the lipid pool 

characterized by a rapid rise in attenuation. For every lipid segment identified, a FCT was measured 

and characterized as TCFA if less than 65 μm. Otherwise the cap was characterized as ThCFA. TCFA 

length was measured in a frame-by-frame manner; and two or more segments were regarded as one 

TCFA unless distance in between was more than 5 mm (25 frames). The frame with the minimum 

FCT at baseline was matched with the corresponding frame at follow-up, and the same FCT was re-

measured for comparison. 

 

Statistical analysis 

All statistical analysis was performed with SPSS 22.0 (IBM Corporation, New York, USA). 

Categorical data are presented as frequencies and percentages and compared using chi-square test. 

Normal distributed continuous data are presented as mean±SD and compared using a Student’s t-test 

or presented as median with inter quartile range (IQR) and compared using the Mann-Whitney U test 

when normality testing failed. A Shapiro-Wilks test and Q-Q plots were used for normality testing. A 

paired samples t-test or Wilcoxon Matched-Pair Signed-Rank test was used in comparison of changes 

from baseline to follow-up. A two-sided p-value of <0.05 was considered statistical significant. 
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Intraclass Correlation statistics (ICC) using “Two-way mixed, absolute agreement” was used for 

interobserver variation analysis. 

 

Results 

Patient population 

A flow-chart regarding screening, enrollment, and follow-up is depicted in Figure 2. In the period 

June 2011 to June 2013 a total of 1062 patients were admitted with STEMI, and 87 patients were 

enrolled in the study and randomized to the ezetimibe (n=43) or placebo (n=44) treatment arms. 

Baseline examinations failed for 1 person. Four patients were lost to invasive follow-up (2 patients 

died, 1 patient was diagnosed with cancer, and 1 patient withdrew consent). OCT at baseline or at 

follow-up could not be achieved or was unsuitable for analysis in 6 patients. Thus 76 patients had 

complete OCT baseline and follow-up data. Mean time to follow-up was 354.2±13.3 days and did not 

differ significantly between the two groups. 

 Baseline characteristics are listed in Table 1, and the two groups were well balanced. Two patients 

in the ezetimibe group had suspected adverse advents secondary to atorvastatin: One patient was 

switched from atorvastatin to low dose rosuvastatin after 3 months due to elevated liver enzymes, and 

the other patient had to discontinue atorvastatin due to worsening of a preexisting rheumatic 

condition. One patient in the placebo group was unintentionally switched to simvastatin 40 mg by the 

local hospital prior to initial discharge within the first week of follow-up and continued on this 

treatment unnoticed until final follow-up examination. All analysis was performed on an intention-to-

treat basis. 

 

Lipids 

Lipid values at baseline and follow-up are presented in Table 2. The baseline mean LDL value was 

significantly lower in the ezetimibe group. Total cholesterol decreased by 50.7% in the ezetimibe 

group and 40.4% in the placebo group (p<0.01 between groups), and correspondingly LDL decreased 

by 66.7% vs. 53.7% (p<0.001 between groups). More patients in the ezetimibe group achieved LDL 
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values of <1.8 mmol/l (86.0% vs. 50.0%, p<0.001). HDL was unchanged from baseline in both 

groups, while triglycerides were reduced in the ezetimibe group. The LDL/HDL ratio was 

significantly reduced in both groups, with a greater reduction in the ezetimibe group. 

 In Figure 3 a scatter plot illustrates the correlation between baseline LDL values (x-axis) and, 

respectively, the absolute and relative changes in LDL after 12 months (y-axis). The absolute change 

is correlated with baseline values, while this was not the case with the relative change in LDL. 

 

OCT findings 

Results are presented in Table 3. Mean and minimum FCT for all fibroatheromas and FCT of the 

matched minimum FCT at follow-up were increased in both groups. No change in the maximum FCT 

was found. At baseline, 13 TCFAs were identified in 10 patients in the ezetimibe group and 12 

TCFAs in 9 patients in the placebo group (between groups, p=ns). At follow-up, TCFAs were reduced 

to 4 (p<0.05) in the ezetimibe group and to 5 in the placebo group (p<0.01), between groups p=ns. 

Similar, we found at baseline 474 frames with ThCFAs in the ezetimibe group and 447 frames with 

ThCFAs in the placebo group (p=ns). At follow-up, this was reduced to 418 frames in the ezetimibe 

group and 410 frames in the placebo group (p=ns between groups and comparing baseline vs. follow-

up). With respect to plaque features, macrophage arc and lipid arc was significantly reduced in both 

groups, while lipocalcific arc did not change significantly from baseline. The number of lipid 

quadrants ≥90° was reduced, but only significantly in the ezetimibe group (8.5 (5.0-16.0) to 5 (3.0-

15.0) (p<0.05) vs. 7.5 (5.0-14.0) to 6 (3.5-13.0) (p=ns)). A statistically significant increase in the 

calcium arc was found in the placebo group. At baseline, cholesterol crystals were identified in 34 

patients (ezetimibe 13, placebo 21 (p<0.05)). There was no change in numbers of cholesterol crystals 

per patient from baseline in either group; but the degree of change differed between groups (ezetimibe 

0.2±2.2, placebo -0.5±1.7, p=0.029). Examples of OCT findings in corresponding frames from 

baseline to follow-up are illustrated in Figure 4.  

 We examined for correlations between percentage changes in mean and minimum FCT, lipid arc, 

calcium arc, lipocalcific arc, and macrophage arc vs. the percentage changes in LDL/HDL ratio 

(Spearman’s Correlation -0.16, -0.10, 0.11, -0.19, 0.05, and 0.09, respectively) and baseline LDL 
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(Spearman’s Correlation 0.03, 0.03, 0.05, 0.01, -0.12, and 0.65, respectively), but found none to be 

significant. Also no correlation was found between FCT and baseline CRP (Spearman’s rank 

correlation coefficient of 0.034, p=ns). 

 

Reproducibility 

An interobserver reliability analysis was performed in 10 randomly selected cases with the 

corresponding baseline and follow-up examinations (20 pullbacks in total) - all analyzed by an 

independently dedicated observer (LA) with respect to FCT, lipid arc, macrophage arc, calcium arc, 

and lipocalcific arc. Numbers of identified frames with ThCFA were compared, and FCT analysis was 

done in 70 matched frames containing a fibrous cap at baseline. By intraclass correlation coefficient 

(ICC) analysis there was found to be excellent correlation for lipid arc and lipocalcific arc (0.99 and 

0.98, respectively) and good correlation for FCT, macrophage arc, and calcium arc (0.77, 0.74, and 

0.75). The ICC for numbers of identified ThCFAs was excellent (0.92). 

 

Discussion and Limitations 

The present study evaluated the influence on coronary plaque morphology of ezetimibe in addition to 

high dose statin therapy in STEMI patients. The addition of ezetimibe to high dose statins resulted in 

a significantly larger relative reduction in total cholesterol, LDL, and triglycerides compared to 

atorvastatin alone. In both groups we found an increase in overall and matched FCT, a significant 

decrease in arcs of lipid and macrophages, and increase in calcific plaque - although only statistically 

significant in the placebo group. In the ezetimibe group there was a significant decrease in numbers of 

lipid quadrants. Besides a minor difference in change of numbers of cholesterol crystals, there was no 

statistically significant difference in changes between groups for any endpoints. 

 It is assumed that the vulnerable plaque is preceded by an increase in lipid content in the arterial 

wall (notably the intimal layer) together with infiltration by inflammatory cells resulting in formation 

of a fibroatheroma containing a necrotic core. These developments in combination with progressive 

thinning of the fibrous cap are both features that invoke interest, as necrotic core can be determined in 
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vivo by IVUS with spectral frequencies analysis[14,15] and measurements of the fibrous cap 

thickness can be obtained by OCT[16]. It has been reported that a TCFA is more often present in 

coronary infarction patients compared to stable angina patients; and accordingly, FCT in lipid rich 

plaques has generally been found to be thicker in the latter group of patients compared to infarction 

patients[17]. 

Furthermore, it has been suggested that some of the beneficial effects of statin treatment might 

rely on plaque stabilization by increase of the thickness of the fibrous cap.  

In the randomized prospective trial, The EASY-FIT study by Komukai et al.[18], seventy 

patients with unstable angina pectoris were randomized to receive either low-dose atorvastatin 5 

mg/day or moderate-dose atorvastatin 20 mg/day. The PCI treated epicardial vessel was assessed by 

OCT following the PCI and again after 12 months of follow-up. The study showed a relative 

reduction of 46% in LDL in the moderate-dose treated group compared to 38% in the low-dose group 

(p=0.009 between groups). The FCT was increased in both groups, but significantly more so in the 

moderate-dose group (69% vs. 17%, p<0.001). Furthermore, a correlation between increase in FCT 

and reduction of LDL, matrix metalloproteinase-9, malondialdehyde-modified low-density 

lipoprotein, and high-sensitive CRP was found.  

In the present study we found a significant increase in FCT in both treatment groups, but we did 

not find significant difference in changes between groups, and unlike the EASY-FIT study, no 

correlation between change in LDL and change in FCT could be demonstrated. We did not measure 

follow-up CRP and are thus unable to assess a possible correlation between change in CRP and 

change in FCT. It is possible, that the indifference between our treatment groups with respect to OCT 

variables relates to the aggressive lipid-lowering therapy applied in both treatment arms, and 

compared to EASY-FIT, our study did not have a low-dose group for comparison. 

 The influence of ezetimibe in patients with acute coronary syndrome (ACS) has been addressed 

in a randomized, but open-label trial published by Habara et al[19]; ezetimibe as an addition to 

fluvastatin was examined using OCT. Ninety patients with stable angina and documented 

hypercholesterolemia had a target vessel examined with OCT. Patients without an identifiable fibrous 

cap were excluded leaving 63 patients to randomization to fluvastatin plus ezetimibe vs fluvastatin 
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alone. OCT was performed in 57 patients after approximately 9 months. The authors found a 

significant reduction in lipid arc at the minimum FCT site and an increase in minimum FCT in both 

groups with a significant difference between groups in favor of ezetimibe.  

 Compared to the present trial, the findings of lipid arc reduction of approximately 18% and FCT 

increase of approximately 89% in the ezetimibe group is somewhat more pronounced compared to our 

findings, where the lipid arc was reduced by approximately 16% and matched FCT increased 

approximately 71%. We did not, however, find any significant difference between groups, which 

might be explained by the differences in study design and patient population. In the trial by Habara et 

al[19], patients were required to have a lipid rich plaque to be identified by OCT for participation, and 

hypercholesterolemia or ongoing statin treatment were additional inclusion criterias. Finally, 

fluvastatin is a weaker statin than atorvastatin, and it was administered in only moderate dose (30 

mg/day). All patients in the present trial were treated with a high dose atorvastatin, and the LDL 

reduction in the placebo group superseded the changes found in the ezetimibe arm by Habara et al. In 

the present trial we did not evaluate inflammatory markers, but we did find signs of decreased 

macrophage infiltration suggesting a reduced inflammatory response. 

 The current trial confirms the findings in earlier trials that LDL-lowering treatment with statin 

causes an increase in FCT and a reduction of lipid arc, but it does not confirm a correlation with lipid 

arc reduction and the degree of change in LDL-values. The additional LDL reduction by ezetimibe in 

our study did not give rise to a further increase in FCT; but with respect to lipid content only, the 

ezetimibe group was found to have a significant reduction of numbers of lipid quadrants, and the 

reduction of lipid arc was also numerically larger in the ezetimibe group although not statistical 

different. 

 The clinical effect of ezetimibe as addition to atorvastatin has been evaluated in the IMPROVE-

IT trial showing a significant reduction of the combined endpoint[9]. However, the effect was modest 

and the study utilized a sampling size 200 times larger than the current trial possibly explaining the 

failure of the current trial to demonstrate any difference in effect on OCT endpoints. 
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The study is based on a relatively small number of patients, and most of the patients did not have a 

non-culprit, non-IRA TCFA. As shown in the IMPROVE-IT trial, a substantially larger patient cohort 

is needed to show clinical benefits of treatment[9]. Furthermore, the analysis was restricted to a single 

non-culprit epicardial vessel and the assessments may not be representable for the entire nature of the 

patient’s atherosclerotic burden. The OCT system used had limited pullback capabilities which further 

reduced the size of baseline-vs-follow-up matched plaque for comparison. 

 

Conclusion 

Aggressive LDL-lowering resulted in changes in OCT assessed plaque composition by increased FCT 

thickness and a reduction in lipid content and macrophage infiltration. Addition of ezetimibe 10 mg to 

atorvastatin 80 mg resulted in further LDL reduction, but no additional change in plaque composition 

was found. 

 

Impact on daily practice 

The current sub-study of the OCTIVUS trial confirms the plaque stabilizing abilities of lipid lowering 

treatment with statins. In addition to IVUS, OCT demonstrates its ability to enhance our 

understanding of possible underlying mechanisms such as increased FCT and reduction in lipid 

content within an atherosclerotic plaque. 
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Figure legends 

Figure 1: Examples and definitions of OCT measurements. 1+2) FCT-measurement: Thin Cap Fibro-

Artheroma (TCFA) <65 μm, Thick Cap Fibro-Artheroma (ThCFA) >65 μm. Signal rich cap with 

sudden raise in attenuation and loss of signal corresponding to underlying lipid content. 3) Lipid arc 

measurement. Defined as vessel wall with ”loss of media” caused by signal attenuation in lipid tissue. 

4) Cholesterol crystals. Signal rich, well defined, stent-strut-like appearance. No of clusters counted. 

5) Calcium arc: Well defined low signal plaque. 6) Macrophages. Signal rich with backscatter.7) 

Lipocalcific arc: More heterogeneous less defined borders. 

  

Figure 2: OCTIVUS Flow chart. q.d. = Lat.: quaque die = every day. 

 

Figure 3: Scatterplots depicting absolute (to the left) and relative (to the right) LDL changes from 

baseline vs. baseline values for the placebo and ezetimibe groups. Absolute change in LDL correlates 

positively with baseline values. 

 

Figure 4: Examples of plaque presentations at baseline and follow-up. 1) Excentric plaque with 

macrophages and underlying lipid tissue. Macrophages are characterized by signal-rich delineations 

with sharp signal attenuation bordering a lipid containing plaque. 2) Fibrous cap thickening (arrow) at 

follow-up. 3) Lipid rich plaque with thin cap fibroartheroma (arrow) at baseline. 4) More pronounced 

calcification (arrow) and cap thickening. 5) Thin Cap Fibroartheroma (TCFA) with underlying lipid 

core () and cholesterol crystals (arrow). 6) At follow-up thickening of fibrous cap (arrow). 
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TABLE 1 BASELINE AND PROCEDURE CHARACTERISTICS 

 Ezetimibe 

 (n=43) 

 Placebo 

(n=44) 
p 

Age, years 55.3±11.0 57.2±9.1 0.38
 

Male gender, n (%) 39 (90.7) 36 (81.8) 0.23 

Hypertension, n (%) 7 (16.3) 8 (18.2) 0.81 

Current smoking, n (%) 25 (58.1) 23 (52.3) 0.74 

Family disposition, n (%) 19 (44.2) 22 (50.0) 0.59 

Diabetes, n (%) 1 (2.3) 1 (2.3) 0.99 

HbA1c (mmol/mol) 39.0 (36.0-41.0) 37.0 (36.0-41.0) 0.98 

Systolic blood pressure, mmHg 129.7±21.4 125.0±19.8 0.29 

Total Cholesterol >5 mmol/l, n (%) 32 (74.4) 30 (68.2) 0.64 

Diastolic blood pressure, mmHg 78.1±18.2 75.1±10.2 0.34 

Heart rate, beats/min 71.0 (60.0-83.0) 68.0 (60.0-81.5) 0.62 

Weight 86.0 (78.0-95.0) 85.0 (76.8-94.0) 0.81 

BMI (kg/m
2
) 27.3 (25.1-29.2) 27.4 (24.6-29.4) 0.99 

LVEF 50.0 (40.0-55.0) 50.0 (45.0-60.0) 0.20 

Single vessel disease, n (%) 33 (76.7) 29 (65.9) 0.43 

Infarct related artery, n (%)  0.11 

 RCA 11 (25.6) 20 (45.4)  

 LAD 27 (48.3) 15 (34.1)  

 LCx 5 (14.9) 9 (15.9)  

Study vessel, n (%)  0.07 

 RCA 16 (37.2) 11 (25.0)  

 LAD 12 (27.9) 23 (52.3)  

 LCx 15 (34.9) 10 (22.7)  

Prior cardiovascular medications, n (%) 

 β-blockers 0 (0.0) 2 (4.5) 0.16 

 Calcium antagonists 4 (9.3) 3 (6.8) 0.67 

 ACE inhibitors 4 (9.3) 3 (6.8) 0.67 

 ATII inhibitors 0 (0.0) 1 (2.3) 0.32 

 Diuretics 1 (2.3) 3 (6.8) 0.32 

  

Table
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TABLE 2 LIPID VALUES 

  

 Ezetimibe 

n=39 

Mean±SD / median 

(IQR) 

Placebo 

n=41 

Mean±SD / median 

(IQR) 

p 

Total cholesterol 

 Baseline (mmol/l) 5.3±0.9 5.7±1.0 0.09
 

 Follow-up (mmol/l) 2.9±1.0 3.5±0.7 0.001 

 Change (mmol/l) -2.5±1.0 -2.3±0.7 0.039 

 Percent change %  -46.8±16.4 -38.9±9.7 <0.001 

p-value baseline vs follow-up <0.001 <0.001  

HDL 

 Baseline (mmol/l) 1.1±0.3 1.1±0.3 0.59
 

 Follow-up (mmol/l) 1.1±0.3 1.1±0.3 0.48 

 Change (mmol/l) 0.06±0.3 -0.03±0.2 0.50 

 Percent change % -3.6±25.8 -1.1±18.1 0.27 

p-value baseline vs follow-up 0.14 0.36  

LDL 

 Baseline (mmol/l) 3.7±0.7 4.1±0.9 0.010
 

 Follow-up (mmol/l) 1.4±0.8 2.0±0.5 <0.001 

 Change (mmol/l) -2.3±0.9 -2.2±0.7 0.29 

 Percent change % -62.0±19.2 -52.4±10.9 <0.001 

p-value baseline vs follow-up <0.001 <0.001  

LDL/HDL ratio    

 Baseline 3.4±1.0 3.8±1.1 0.13 

 Follow-up 1.4±0.8 1.8±0.5 0.002 

 Percentage change -59.6±17.8 -50.3±15.1 0.001 

p-value baseline vs follow-up <0.001 <0.001  

Triglycerides 

 Baseline (mmol/l) 1.3±0.8 1.2±0.8 0.55 

 Follow-up (mmol/l) 0.9±0.8 1.0±0.6 0.07 

 Change (mmol/l) -0.3±0.9 -0.1±0.7 0.08 

 Percent change % -18.5±50.1 4.0±54.0 0.03 

p-value baseline vs follow-up 0.025 0.24  
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TABLE 3 OCT RESULTS 

 

 Ezetimibe 

Median (IQR) /  

Mean±SD 

Placebo 

Median (IQR) /  

Mean±SD 

p 

Baseline    

 Overall minimum FCT μm 85 (50-130) 100 (60-120) 0.96 

 Overall maximum FCT μm 375 (310-530) 395 (305-445) 0.66 

 Overall mean FCT μm 200 (140-260) 205 (135-260) 0.96 

 Lipid arc
‡ 
° 1728.5 (1022.5-3904.7) 1671.6 (978.3-2868.7) 0.73 

 Lipid quadrants (≥90°), n 8.5 (5.0-16.0) 7.5 (5.0-14.0) 0.76 

 Calcium arc
‡
 ° 81.0 (56.7-155.7) 130.5 (51.8-335.3) 0.43 

 Lipo-calcific
‡
 arc ° 274.1 (90.0-499.5) 285.3 (86.4-624.6) 0.68 

 Macrophage arc
‡
 ° 1730.3 (965.7-2984.4) 1570.5 (794.7-3016.8) 0.56 

 Cholesterol crystals, n (%) 41 (34.2%) 64 (55.3%) 0.041 

Follow-up    

 Matched minimum FCT μm 185.0 (140-230) 165.0 (120-255) 0.70 

 Overall minimum FCT μm 100 (75-170) 115 (90-160) 0.62 

 Overall maximum FCT μm 410 (365-475) 380 (300-460) 0.11 

 Overall mean FCT μm 240 (190-305) 230 (180-270) 0.32 

 Lipid arc
‡
 ° 1164.5 (736.6-2580.1) 1373.7 (791.2-2267.3) 0.83 

 Lipid quadrants (≥90°), n 5.0 (3.0-15.0) 6.0 (3.5-13.0) 0.88 

 Calcium arc
‡
 ° 96.3 (50.4-253.8) 191.7 (58.5-371.7) 0.45 

 Lipo-calcific arc
‡
 ° 306.9 (185.9-491.4) 344.7 (90.9-469.8) 0.96 

 Macrophage arc
‡
 ° 1324.8 (819.0-2819.7) 1418.9 (584.1-2501.1) 0.61 

 Chol. crystals, n (% of cases) 50 (47.4%) 46 (39.5%) 0.56 

Change from baseline 
 

  

 Matched min FCT μm 79.4±102.3
* 

89.2±72.3
* 

0.89 

 Overall minimum FCT μm 20.0±73.0
* 

40.9±85.7
* 

0.88 

 Overall maximum FCT μm 7.7±130.2 13.8±115.4 0.84 

 Overall mean FCT μm 40.0±60.7
* 

41.2±70.8
* 

0.71 

 Lipid arc
‡
 ° -267.2 (-866.3-3.8)

* 
-165.6 (-651.4-34.6)

* 
0.37 

 Lipid quadrants (≥90°), n -2.5 (-4.0-0.5)
* 

-1.0 (-4.5-1.5) 0.57 

 Calcium arc
‡
 ° 43.7 (-32.9-172.8) 20.7 (-9.9-205.2)

* 
0.77 

 Lipo-calcific arc
‡
 ° 54.9 (-94.1-181.4) 30.6 (-100.8-90.9) 0.53 

 Macrophage arc
‡
 ° -192.2 (-558.0-59.4)

* 
-261.5 (-903.6-13.5)

* 
0.57 

 Cholesterol crystals, n (∆%) 9 (22.9%) -27 (-28.1%) 0.029 

Change from baseline 
*
p<0.05, 

‡ 
Cumulative 


