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Triglyceride-rich lipoproteins (TGRLs) comprise a vast array of intestinally-derived and hepatically-secreted particles with distinct compositions and associations with risk for atherosclerotic cardiovascular disease (ASCVD) or pancreatitis. Although the contribution of plasma/serum triglycerides (triacylglycerols [TG]) to increased risk of ASCVD was established in multivariate models that adjust for major risk markers, including LDL cholesterol and HDL cholesterol. Despite the association of circulating TGRL levels with atherosclerosis, it has been uncertain whether abnormal TGRL metabolism and/or TGRL lipolytic products are involved in the causal pathway for ASCVD. Human genetic studies identified new proteins involved in TGRL metabolism, revealed insights into the genetic architecture of plasma TG, and clarified the contribution of TGRL to human CVD. The genetic architecture for TG in the population appears to be a mosaic comprised of rare large-effect variants, common small-effect variants, and environmental influences. Variants associated with common, complex traits like plasma TG range from common (>1:20 frequency), to low frequency (1:200 to 1:20), to rare (<1:200). About 50% of interindividual plasma TG variability is estimated to come from DNA sequence variants. A comprehensive logistic regression model from GWAS that included clinical variables and both common and rare genetic variants explained 42% of total variation in hypertriglyceridemia diagnosis. Genetics can be used to distinguish causal from reactive processes in humans and such studies suggested that plasma TG causally relates to CHD. Common, low frequency, and/or rare DNA sequence variants in 4 TGRL metabolism genes that are functionally related to LPL have been convincingly associated with CHD risk. Human genetic data suggest that therapeutic strategies that enhance LPL function, decrease APOC3 function, decrease ANGPTL4 function, or enhance APOA5 function are important targets for prevention of ASCVD. 

