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Background and Objectives: Most people with low HDL cholesterol (HDL-C) have high levels of triglycerides and triglyceride-rich remnant lipoproteins. Thus, low HDL-C levels almost always associate with high levels of atherogenic cholesterol in the triglyceride-rich remnant lipoproteins. Because of this close relationship between low HDL-C and high levels of triglycerides and remnant cholesterol, it is impossible in epidemiological studies to dissect which of these risk factors for ischemic heart disease (IHD) are causal. We tested causality using Mendelian randomization.
Methods: We studied 50,000 persons, of whom 6,500 had IHD. We first determined whether levels of triglycerides and HDL-C predicted risk of IHD. Second, we identified genetic variants in a number of different genes which associated with variation in both triglycerides and HDL-C (inversely), or with variation in HDL-C alone. Third, we determined whether these genetic variants associated with risk of IHD.
Results: Genetic variants which were associated with high triglycerides and low HDL-C also associated with an increased risk of IHD, and vice versa for low triglycerides high HDL-C. In contrast, genetic variants which were associated with variation in HDL-C alone, were not associated with IHD risk.
Conclusion: This suggests that a low plasma level of HDL-C alone may not cause IHD. It also suggests that in the majority of cases in which a low HDL-C associates with high triglycerides and risk of IHD is increased, the biologically most plausible cause of the increased risk is the presence of atherogenic cholesterol in remnant particles for which triglycerides is a marker.

