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Abstract:

Hypercholesterolemia is an established predictor of cardiovascular disease (CVD), yet recent data indicate that approximately 40% of individuals having an event have normal plasma cholesterol levels. Only limited data is available on measures influencing cholesterol homeostasis in subjects at high risk of developing CVD relative to established risk factors. To address this issue, we quantified circulating indicators of cholesterol homeostasis [levels of phytosterols (surrogate measures of cholesterol absorption) and cholesterol precursors (surrogate measures of cholesterol synthetic rates)] in Framingham Offspring Study Cycle-6 participants diagnosed with established CHD and/or >50% carotid stenosis not taking lipid lowering medication (cases, N=122), and control subjects (N=301) matched for age, sex, body mass index, systolic blood pressure and smoking status.  No significant differences were observed in plasma total 

(5.32 ± 0.10 vs. 5.31 ± 0.05  mmol/L; P=0.82) and  LDL-cholesterol (3.31 ± 0.08 vs. 3.29 ± 0.05 mmol/L; P=0.86), and triglyceride (1.91 ± 0.20 vs. 1.64 ± 0.05 mmol/L; P=0.454) levels between cases and controls (values are mean ± SE). Levels of the cholesterol absorption markers – campesterol and β-sitosterol, were significantly higher (224 ± 8 vs. 191 ± 4 and 171 ± 7 vs. 150 ± 3 for campesterol and β-sitosterol, respectively), whereas levels of the cholesterol synthesis marker – lathosterol (113 ± 4 vs. 135 ± 3), was significantly lower in the cases compared to controls (all P-values<0.05). In multivariate conditional logistic regression analyses controlling for LDL- and HDL-cholesterol, triglyceride levels, diabetes and hypertension medications, campesterol (2.99 [1.95-4.59]; P<0.001], β-sitosterol (2.10 [1.49-2.96]; P<0.001) and lathosterol (0.41 [0.27-0.62]; P<0.001) were significantly related to CHD or >50% carotid stenosis (values are odds ratio [95%CI]). These data suggest that the presence of CHD or >50% carotid stenosis is independently associated with altered cholesterol homeostasis, as reflected by lower synthesis and higher absorption rates. Furthermore, cholesterol homeostasis markers were stronger predictors of CHD than plasma lipid levels.
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