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Recent data from the Reduction of Cardiovascular Events With Icosapent Ethyl–Intervention Trial 
(REDUCE-IT) suggest that the use of a highly purified prescription [omega-3] fatty acid product 

(icosapent ethyl [IPE]) can significantly lower the risk of cardiovascular disease (CVD) in patients with 
triglyceride TG levels of 135 to 499 mg/dL while treated with statin therapy.1 These findings support 
a change in practice for preventing CVD. Based on these findings, IPE is indicated as an adjunct to 
maximally tolerated statin therapy to reduce the risk of CVD events in adult patients with elevated 
triglyceride levels (≥ 150 mg/dL) and established CVD or diabetes and 2 or more additional risk factors 
for CVD. 

A NEW APPROACH 
TO REDUCING 
CARDIOVASCULAR 
RISK - BEYOND LDL

THE LINK BETWEEN TRIGLYCERIDES 
AND CARDIOVASCULAR DISEASE
CVD is the leading cause of death in the United  
States.1 High levels of low-density lipoprotein 
cholesterol (LDL-C) are strongly associated with the 
risk for CVD.2 Treatment with a statin to lower LDL-C 
levels is a key recommendation for preventing CVD in 
high-risk patients. However, despite CVD risk reductions 
with statin therapy, many patients using statins remain 
at substantial risk for future cardiovascular events. 

Elevated TGs have been identified as a factor that can 
predict the risk for CVD in statin-treated patients.3,4 
Elevated TGs can occur in patients receiving optimal 
statin treatment and those with well-controlled LDL-C 
(e.g., <70 mg/dL).5

The association between elevated TGs and CVD risk 
has been demonstrated in epidemiologic studies. 
For example, the Framingham Heart Study and the 
Prospective Cardiovascular Münster (PROCAM) 
study have found that the lowest TG levels (<100 mg/
dL) correlate with the lowest CVD risk.6,7 TGs above 
150 mg/dL have been shown to be associated with 
increased CVD risk.8,9 Risk for CVD rises as TGs rise and 
peaks at TG levels of approximately 600–800 mg/dL. 
CVD risk decreases somewhat at TG concentrations 
above this level, but remains elevated. As TGs exceed 
1,000 mg/dL, the risk of pancreatitis increases. In a 22-
year follow-up of the Bezafibrate Infarction Prevention 
study and registry, all-cause mortality was increased by 
68% in patients with TGs ≥500 mg/dL compared with 
those whose TGs were <100 mg/dL.10 

According to the American Heart Association (AHA) 
Scientific Statement on TGs and CVD, TG levels are 
classified as follows:11

• Optimal: <100 mg/dL
• Normal: <150 mg/dL
• Borderline high: 150–199 mg/dL
• High: 200–499 mg/dL
• Very high: ≥500 mg/dL

It is important to note that TG levels ≥175 mg/dL  
are listed as a risk modifier in the 2018 AHA/American 
College of Cardiology cholesterol guideline and can 
be used to support use of statin therapy in primary 
prevention patients.12 Clinicians are advised to address 
and treat lifestyle factors (e.g., obesity, metabolic 
syndrome), secondary factors (e.g., diabetes mellitus, 
chronic liver or kidney disease, hypothyroidism),  
and medications that increase TG levels in those  
with moderate hypertriglyceridemia (TG levels  
175–499 mg/dL).12

Elevated TGs are common in the United States—nearly 
one in four adults has a TG level classified as borderline 
high or higher.13 TGs contribute to CVD risk through 
multiple indirect mechanisms. They 
are associated with activation 
of proinflammatory signaling 
pathways that promote 
endothelial dysfunction 
and accelerate plaque 
formation associated 
with atherosclerosis.14 
Additionally, 
they enhance 
thrombogenicity and 
clot formation.15
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Impact of Treatment to Lower TGs on Patient 
Outcomes—Historical Perspective
Until recently, there was little evidence that treatment 
with non-statin medications that reduce TGs, including 
niacin and fibrates, improved CVD outcomes for patients, 
compared with statin treatment and other contemporary 
medical therapy. See Table 1 for historical perspective. 
More recent data suggest that treatment with omega-3 
fatty acids can provide added benefits to statins for 
reducing cardiovascular outcomes. 

Omega-3 Fatty Acid Products
Currently, two prescription omega-3 fatty acids 
are available in the U.S. for the treatment of 
hypertriglyceridemia (≥500 mg/dL) as an adjunct to diet 

Traditional Approaches to Reducing  
CVD Risk 
• Lifestyle approaches (e.g., regular exercise, heart 

healthy diet such as the Mediterranean or Dietary 
Approaches to Stop Hypertension [DASH] type 
diet) along with statin therapy are recommended as 
first-line treatment for patients with elevated LDL-C 
and other CVD risk factors and have been clearly 
demonstrated to reduce the risk of CVD and all-
cause mortality. 

• Statins primarily lower total cholesterol and LDL-C, 
but they also lower TGs and are used as first-line 
pharmacological treatment for most patients with 
borderline high, high, and very high TGs. 

• Additional medications may be used, depending on 
patient characteristics.

(Table 2). As prescription products, they undergo the 
same strict U.S. Food and Drug Administration (FDA) 
regulation processes as other prescription medications. 

Table 2. Currently Available Omega-3 Fatty Acid 
Products
Product (Generic Name) Regulatory Status

Vascepa® (icosapent ethyl) Prescription

Lovaza® (omega-3 acid ethyl esters) Prescription

Fish oil  
(multiple product brands available)

Dietary supplement

Fish oils also contain omega-3 fatty acids and are 
available as dietary supplements. Although the FDA does 
regulate some aspects of dietary supplements, there are 
several important cautions:

• Manufacturers of fish oil supplements are not required 
to demonstrate that these products are safe or 
effective.

• There is substantial variability in content and purity 
among formulations of fish oil dietary supplements.

• Studies have found that some fish oil supplements 
contain impurities, including saturated fat and 
oxidized lipids, which could counteract any potential 
benefits associated with the products.23

Due to these drawbacks, clinicians should not recommend 
dietary supplements.  A recent AHA Scientific Advisory 
on hypertriglyceridemia also cautioned against use of 
dietary food supplements to treat hypertriglyceridemia.24

Omega-3 Fatty Acids and CVD Risk
Studies investigating the use of omega-3 fatty acids 
to reduce CVD risk have revealed benefits associated 
with some of these products. The Japan EPA Lipid 
Intervention Study (JELIS), published in 2007, was the 
first study that demonstrated a benefit when an omega-3 

Table 1. Historical Perspective
2010 to 2013 2015 2017 to 2018
Several cardiovascular outcomes studies found no additional benefit in the 
primary cardiovascular endpoint when fenofibrate and niacin were added to a 
statin. 

• Action to Control Cardiovascular Risk in Diabetes [ACCORD] Lipid trial, using 
fenofibrate;

• Atherothrombosis Intervention in Metabolic Syndrome With Low HDL/High 
Triglycerides and Impact on Global Health Outcomes [AIM-HIGH] trial, using 
niacin; and

• The Heart Protection Study 2–Treatment of HDL to Reduce the Incidence of 
Vascular Events [HPS2-THRIVE], using niacin. 

A post-hoc analysis of subjects with elevated TGs and low high-density 
lipoprotein cholesterol (HDL-C) did find CVD benefit associated with niacin 
treatment in this high-risk subgroup.16-19 However, post-hoc analyses should be 
considered hypothesis-generating until a definitive study can be conducted. 

The Improved 
Reduction of 
Outcomes: Vytorin 
Efficacy International 
Trial (IMPROVE-
IT) demonstrated 
that the addition 
of a cholesterol 
absorption inhibitor 
(ezetimibe) to a 
statin provided 
additional 
cardiovascular risk 
reduction benefits.20

The ODYSSEY and Further 
Cardiovascular Outcomes 
Research With PCSK9 Inhibition 
in Subjects With Elevated Risk 
(FOURIER) trials have found 
that the proprotein convertase 
subtilisin–kexin type 9 (PCSK9) 
inhibitors (evolocumab and 
alirocumab) also significantly 
improve cardiovascular outcomes, 
compared with statin treatment 
alone.21,22 Although LDL-C is the 
main target of ezetimibe and the 
PCSK9 inhibitors, these agents 
also have modest TG-lowering 
properties.
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fatty acid product was added to a statin. JELIS assessed 
the effects of 1.8 g purified eicosapentaenoic acid (EPA) 
daily in a Japanese population of 18,645 patients with 
elevated cholesterol who were also taking a statin. In this 
study, the addition of EPA treatment was associated with 
a 19% reduction in the primary composite cardiovascular 
endpoint after a median of 4.6 years of follow-up.25 In the 
primary prevention subgroup of subjects with high TGs 
and low HDL-C (TG ≥150 mg/dL and HDL-C <40 mg/dL), 
which was a post-hoc analysis, there was a 53% relative 
risk reduction in CVD.26

More recently, REDUCE-IT, published in 2019, evaluated 
IPE, which is also a highly purified EPA, 4 g/day vs. 
placebo for preventing cardiovascular events in statin-
treated patients who had a TG level of 135–499 mg/
dL and LDL-C level of 41–100 mg/dL at baseline. Both 
primary prevention patients (those with diabetes and no 
prior history of CVD events) and secondary prevention 
patients (those with a history of CVD events) were 
enrolled.1 Patients were either 45 years of age or older with 
established CVD (defined as: documented coronary artery 
disease; prior ischemic stroke; carotid arterial stenosis; 
carotid revascularization;  peripheral arterial disease), or 
were 50 years of age or older with diabetes mellitus and 
at least one additional risk factor [defined as: M ≥ 55yo or 
F ≥ 65yo; cigarette smoker; hypertension (SBP ≥140, DBP 
≥90, or on antihypertensive medications); HDL-C ≤40 mg/
dL in M or ≤50 mg/dL in F; Hs-CRP >3.00 mg/L; renal 
dysfunction (CrCL >30 and <60 mL/min); retinopathy; 
micro- or macro-albuminuria; ankle-brachial index (ABI) 
<0.9].

REDUCE-IT enrolled 8,179 patients followed for a median 
time frame of 4.9 years. The primary outcome measure 
was a composite of cardiovascular death, nonfatal 
myocardial infarction (MI), nonfatal stroke, coronary 
revascularization, or unstable angina requiring emergent 
hospitalization. Treatment with IPE reduced the risk 
of the primary outcome by 25% (Fig. 1) compared to 
placebo. The secondary endpoint was a composite of 
cardiovascular death, nonfatal MI, or nonfatal stroke, and 
was reduced by 26% in patients receiving IPE.27 Total 
cardiovascular events were reduced by 30%.28 

Serious bleeding events occurred in 2.7% of the patients 
in the IPE group and in 2.1% in the placebo group (Fig. 2); 
although there was a trend toward statistical significance, 
this difference did not achieve statistical significance. 
There were no fatal bleeding events in either group. A 
significantly larger percentage of patients receiving IPE 
were hospitalized for atrial fibrillation or flutter, compared 
with placebo (3.1% vs. 2.1% of patients). However, incident 
stroke was reduced by 28% in IPE-treated patients.27

Treatment Implications and a Look to  
the Future
REDUCE-IT is the first of several large clinical outcome 
trials evaluating patients with high TGs to be published. 
The data from REDUCE-IT suggest an important role 
of IPE in the treatment of patients with elevated TGs. 
However, the authors of REDUCE-IT caution, “The 
results of the current trial should not be generalized to 
other [omega-3] fatty acid preparations—in particular, 
dietary-supplement preparations of [omega-3] fatty acid 
mixtures, which are variable and unregulated and which 
have not been shown to have clinical benefit.”27 

Millions of patients in the U.S. fulfill the inclusion criteria for 
REDUCE-IT. Available data provide hope for these patients 
who have a high residual risk for CVD while receiving 
optimal treatment with a statin for elevated LDL-C. IPE is 
now indicated as an adjunct to maximally tolerated statin 
therapy to reduce the risk of CVD events in adult patients 
with elevated TGs (≥150 mg/dL) and established CVD or 
diabetes and 2 or more additional risk factors for CVD. As 
data from ongoing trials emerge, they will further inform 
the role of prescription omega-3 fatty acid products in 
preventing CVD.

Fig 1. Impact of IPE on Cardiovascular Outcomes
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Fig 2. Rates of Serious Bleeding Events
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