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Background: Apolipoprotein E4 (apoE4) is a positively charged proinflammatory apolipoprotein bound to high-density lipoprotein cholesterol (HDL-C) and remnant lipoproteins. ApoE4 is associated with an increased risk of cardiovascular and cerebrovascular disease. Low-density lipoprotein- apheresis (LDL-A) removes plasma cholesterol in patients with Familial Hypercholesterolemia (FH) and cardiovascular disease. LDL-A removal of cholesterol is based on the positive charge of plasma proteins such as apoB. Despite their negative charge, 10% to 15% of HDL-C is removed following LDL-A. The suggested mechanism for HDL-C removal by LDL-A is not fully understood but may involve apoE4. FH patients have both increased plasma levels of apoE4 and apoE4-bound HDL-C. 
Methods: We tested the hypothesis that LDL-A reduces plasma levels of apoE4. We analyzed the plasma levels of apoE4 using enzyme-linked immunosorbent assay immediately before and after LDL-A in 10 patients with FH who had tested positive for the apoE4 isoform.

Results: After one treatment, the mean plasma apoE4 levels was reduced by 39%, LDL-C by 75%, triglycerides by 38%, and HDL-C cholesterol by 18%. The change in HDL-C was significantly related to the apoE4 baseline values (r = -0.83, p = 0.001) and apoE4 levels after LDL-A (r = -0.816, p = 0.004).
Conclusion: LDL-A acutely reduces plasma levels of apoE4. The mechanism of apoE4 reduction by LDL-A might be related to the selective reduction of a particular HDL-C.

