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The link between triglyceride levels and cardio-
vascular disease was first described several decades
ago. Several high-quality observational studies
and clinical trials [1,2

&

,3–5,6
&&

,7,8] have since
demonstrated that elevated levels of triglycerides
are associated with an increased risk of cardiovas-
cular disease, myocardial infarction, stroke and
all-cause mortality, even after LDL cholesterol
(LDL-C) therapeutic goals have been achieved.
This evidence base was recently bolstered by two
large genetic studies [9,10] that linked loss-of-
function or missense mutations in apolipoprotein
C3 [APOC3; a protein that normally inhibits lip-
oprotein lipase (an enzyme responsible for the
hydrolysis of triglyceride-rich lipoproteins)] to
reduced cardiovascular risk.

The first of these studies [9] utilized data from
individuals enrolled in two large Danish observa-
tional studies (the Copenhagen City Heart Study
and the Copenhagen General Population Study;
75 725 individuals in total). Using DNA sequenc-
ing and mutational analysis, Jørgensen and col-
leagues identified three key loss-of-function or
missense mutations in the APOC3 gene: R19X,
IVS2þ1G!A and A43T. Heterozygote carriers of
any of these mutations (occurring at a frequency
of 1 in 290 patients) had, on average, 44% lower
plasma triglyceride levels than noncarriers [9].
Moreover, the risk of developing coronary or vas-
cular disease in APOC3 heterozygotes was signifi-
cantly lower than that observed in noncarriers
[hazard ratio (HR) 0.64 (95% confidence interval
(CI) 0.41–0.99) and 0.59 (0.41–0.86), respect-
ively].

Similar findings were obtained in the second
study [10], which drew on data from the Exome
Sequencing Project and 15 large cohort studies. In
addition to the three loss-of-function mutations
reported by Jørgensen and colleagues, exome
sequencing identified a fourth APOC3 mutation,
IVS3þ1G!T, which also was associated with
reduced plasma triglyceride levels. Carriers of any
of the four APOC3 mutations had significantly
lower triglyceride levels than noncarriers (�39%),
and a lower risk of coronary disease (HR 0.60, 95% CI
0.47–0.75) [10]. An analysis of the relationship
between APOC3 levels and incident cardiovascular
© 2015 Wolters Kluwer 
disease yielded similar conclusions, with every
1 mg/dl decrease in plasma levels of APOC3 associ-
ated with a 4% decrease in risk (HR 0.96, 95% CI
0.94–0.98).

The findings of both studies are in accordance
with the results of Mendelian randomization studies
[11

&&

,12
&

], which offer additional evidence support-
ing the association of elevated levels of triglycerides
with cardiovascular disease and all-cause mortality
and suggest a causal role for triglycerides in the
atherogenic process. Taken together, the results of
these studies also suggest that APOC3 could be a
valuable pharmacologic target for lowering trigly-
ceride levels and cardiovascular risk in patients who
are not mutation carriers. Indeed, antisense oligo-
nucleotide inhibition of APOC3 effectively lowers
triglyceride levels in healthy subjects [13] and
hypertriglyceridemic patients, and an antisense
inhibitor of APOC3 (ISIS-APOCIIIRx) has recently
entered phase III study. Whether or not such
a medication will be able to reduce the risk of
cardiovascular disease, however, remains to be
determined.
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