Correlation of Cholesterol Efflux Capacity with Femoral and Carotid Plaque Volume as measured by three-dimensional ultrasound
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Background
Atherosclerosis is a systemic multifocal disease that can cause the narrowing and occlusion of
arteries resulting in cardiovascular disease (CVD). Hypercholesterolemia plays a pivotal role in the
pathogenesis of atherosclerotic plaques by the accumulation of cholesterol in the arterial wall.
Cholesterol efflux mediated by HDL is capable of transporting cholesterol from the periphery back to
the liver in a process called reverse cholesterol transport. Cholesterol efflux capacity (CEC) is
inversely correlated with cardiovascular risk and has been proposed as a surrogate marker for reverse
cholesterol transport. In this study, we set out to study a possible association between CEC and
peripheral atheroslcerotic plaque volume.

Fig. 1. 3D plaque volumetry measurement using an automated software on a Philips iU22 system equipped with a
VL 13-5 probe (1)

Methods
Since lipid lowering therapy interferes with CEC, we studied a subset of 177 patients (median
age 64; 48.6% women) without lipid-lowering medication that had been included in a study of
443 patients with at least one cardiovascular risk factor or established CVD. CETP-mediated
cholesterol ester transfer was measured by quantifying the transfer of cholesterol ester from
radiolabelled exogenous HDL to apoB-containing lipoproteins. CEC was determined using
cAMP treated 3H-cholesterol-labeled J774 cells. Plaque volume in the carotid and the femoral
artery was measured using a 3D ultrasound system equipped with a semi-automatic software.
High total plaque volume was defined above the 75th percentile.

Results
We found a inverse correlation between CEC and high total plaque volume (p = 0.027) in patients
without lipid-lowering therapy. On the other hand, there was no correlation between LDL cholesterol,
lipoprotein(a), or CETP-mediated cholesterol ester transfer with atherosclerotic plaque volume.
Table 1. Characteristics of the study population.
Parameters are median (interquartile range) or mean (± standard
deviation) as indicated for continuous variables or number (percentage)
for categorical variables.
CV-disease = cardiovascular disease, hs-CRP = high-sensitive C-reactive
protein, LDL = low density lipoprotein, HDL = high density lipoprotein ,
CKD= chronic kidney disease, CAD= coronary artery disease, CBVD=
cerebrovascular disease, PAD= peripheral arterial occlusive disease

Figure 1: Association of total plaque
volume with cholesterol efflux capacity,
lipoprotein (a) and LDL-cholesterol in
patients without lipid-lowering therapy

Conclusion
We conclude that CEC correlates inversely with peripheral atherosclerosis in patients not taking
lipid-lowering therapy, further strengthening its role as a cardiovascular biomarker.

