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• None 







• The majority of statin-treated patients with 
ASCVD continue to have events 

• Ezetimibe (in the IMPROVE IT Study) and the 
two available PCSK9 Inhibitors (in the 
FOURIER and ODYSSEY Trials) have been 
shown to reduce CV events when given on top 
of statin therapy 

• Both of these therapies further lower LDL, but 
have little effect on other lipids/lipoproteins 

 



• Do elevated triglycerides play a role in residual 
risk ? 

• If the answer is yes, do we have proof that 
adding TG-lowering therapy to statins  reduces 
this risk? 

• Fenofibrate in the ACCORD Trial 

• Extended-release Niacin in the AIM HIGH Trial and 
Heart Protection Study II  

ANSWER:  No* 





Figure 1. Forest Plot of the Treatment Effect in Subgroups. Data from a meta-

analysis of randomized trials of fibrate drugs are shown; an odds ratio of less than 

unity indicates a beneficial therapeutic effect. Panel A shows data from subgroups 

of patients with dyslipidemia (i.e., high levels of triglycerides and low levels of high-

density lipoprotein [HDL] cholesterol), and Panel B shows data from the 

complementary subgroups without this type of dyslipidemia. The subgroup with 

dyslipidemia defined according to criteria prespecified in the ACCORD Lipid 

trial (a triglyceride level of ≥ 204 mg per deciliter and an HDL cholesterol level 

of ≤ 34 mg per deciliter) and the subgroup with levels closest to these lipid criteria 

in each of the other trials were used.  

                                                                                       (NEJM 2010; 363:  692-94).  
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• A randomized, double-blind, placebo-
controlled trial comparing Icosapent Ethyl 
(IPE) 2 g BID with placebo (mineral oil) 

• Randomization was stratified according to CV 
risk stratum:  secondary prevention or primary 
prevention (capped at 30%of enrollees) 

• ≥ 45 yo with established CVD or ≥ 50 yo with 
diabetes + 1 additional risk factor 

• Fasting TG = 150 - 499 mg/dl and LDL-C = 41-
100 mg/dl on a stable dose of statin 



• The lower limit for acceptable TGs was later 
increased to 200 mg/dl 

• Primary End Point:  CV death, nonfatal MI, 
nonfatal CVA, coronary revascularization, or 
unstable angina 

• Secondary End Point:  CV death, nonfatal MI, 
or nonfatal CVA 

• 8179 patients underwent randomization; 70.7% 
were secondary prevention/29.3% were 
primary prevention 

• Median duration of follow up was 4.9 years 

 







• Primary End Point (1606 events):  17.2% w/IPE 
vs 22% w/PBO (HR 0.75, p<0.001) 

• Secondary End Point:  11.2% w/IPE vs 14.8% 
w/PBO (HR 0.74, p<0.001)    

• Among prespecified tertiary endpoints, the 
rates of adjudicated sudden cardiac death were 
1.5% w/IPE and 2.1% w/PBO (HR 0.69) 

 













• Attainment of TGs < 150 mg/dl at 1 year did 
not influence the primary or secondary end 
points 

• However, there was a significantly larger risk 
reduction among those subjects with TGs > 200 
mg/dl and HDL-C < 35 mg/dl versus those 
w/o this phenotype (38% vs 21%, P for 
heterogeneity = 0.04) 

 



• The rate of AF was significantly higher in the IPE 
group (5.3%) vs the PBO group (3.9%) (P = 0.003) 

• The rate of hospitalization for AF/Flutter was 
significantly higher in the IPE group than in the 
PBO group (3.1% vs 2.1%, P = 0.004) 

• Overall rates of serious adverse bleeding events 
were 2.7% in the IPE group and 2.1% in the PBO 
group (P = 0.06), and no fatal bleeding events in 
either group 

• No significant differences in the rates of 
hemorrhagic CVA, serious CNS bleeding, or GI 
bleeding 



• 25% reduction in the 1º Composite End Point 
(NNT = 21) 

• 26% reduction in the 2º Composite End Point 
(NNT = 28) 

• 20% lower risk of CV death in statin-treated 
patients with a baseline LDL-C = 75 mg/dl 

• More bleeding events with IPE, but the overall 
rates were low, and there were no fatal 
bleeding events 

• Significantly more IPE patients hospitalized for 
AF/Flutter, but the rates were low 



• CV benefits were similar across baseline TG levels 
(< 150, ≥ 150 to < 200, and ≥ 200 mg/dl) 

• Benefits also occurred irrespective of TG levels 
attained at 1 year (≥ 150 or < 150 mg/dl) 

• A post hoc analysis showed no substantial 
difference in the primary end point in PBO-treated 
patients with an increase in LDL-C at 1 year vs 
those with no change or a decrease in LDL-C 

• Mineral oil placebo raised hs-CRP levels by 32.3% 
from baseline, resulting in a significant difference 
compared to the IPE group at 2 years 
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• A meta-regression analysis examining the 
association between the magnitude of Non-
HDL-C, LDL-C, and TG-lowering and the 
reduction in major vascular events across trials 
of fibrates, niacin, and O-3 fatty acids, as well 
as statins (as an established reference) 

• For the O-3 fatty acid trials, an additional meta-
regression analysis was performed to evaluate 
the association between EPA and DHA dosage 
and the RR for major CV events 



• 24 TG-lowering trials (9 fibrate trials, 3 niacin 
trials, and 13 O-3 fatty acid trials) 

• 197,270 patients with a mean baseline TG level 
of 163 mg/dl 

• Average median trial follow up was 4.8 years, 
during which there were 25,218 major CVE 

• Data from an additional 25 statin trials, 
including an additional 177,088 patients and 
20,962 major CVE 





• 11/13 O-3 fatty acid trials used EPA + DHA 

• Total O-3 dose ranged from 376 – 4000 mg/d, 
with a mean of 1355 mg 

• EPA dose ranged from 226 – 4000 mg/d, with a 
mean of 944 mg 

• DHA dose ranged from 0 – 950 mg/d, with a 
mean of 411 mg 





• A reduction in Non-HDL-C is strongly 
associated with a lower risk of major CVE 
regardless of the lipid-lowering drug class 

• TG-lowering is associated with a lower risk of 
major CVE but to a lesser extent per absolute 
amount of reduction than with LDL-C 

• Nearly all non-statin trials focusing on TG-
lowering have been under-powered with 
respect to Non-HDL-C lowering to detect a 
clinical difference in major CVE  



• REDUCE-IT was the most significant outlier 
and influencer of the meta-regression, and 
removing it attenuated the effect estimate for 
TG-lowering 

• REDUCE-IT may have been an outlier because 
of the type of O-3 fatty acid and/or the dose 
that was used 

• The mineral oil placebo raised hs-CRP levels , 
resulting in a between-group difference at 2 
years of 0.9 mg/dl 

 

 



• Anti-thrombotic 

• Anti-inflammatory 

• Anti-arrhythmic 

• Anti-oxidative 

• Vasodilatory/BP-lowering 

• Membrane-stabilizing 

• Reduced development, slowed progression, 
and increased stabilization of atherosclerotic 
plaque 











• Based on the results of REDUCE-IT, the use of 
IPE in appropriate patients is supported by: 

• AHA 

• ADA Standards of Care (3/27/19) 

• EAS/ESC 2019 Guidelines 

• NLA 



Circulation 2019; 140:  e673 – e691 



• “In conclusion, there is no strong evidence that 
DHA-containing prescription n-3 FA agents 
used as monotherapy or in combination with 
statins raise LDL-C in patients with HTG.” 
(Skulas-Ray, et. al.  Omega-3 Fatty Acids for the Management of 
Hypertriglyceridemia:  A Science Advisory from the AHA.  Circ 2019; 
140:  page e9) 

• Dependent on level of TGs and % reduction 
(increase in LDL-C from increased conversion 
and/or increase in size of LDL particles, but 
decreases in Non-HDL-C and Apo B 



• “The increase in LDL-C levels is typically less 
than 5% to 10%, but in patients with severe 
hypertriglyceridemia, an increase of up to 30% 
can occur.  In such cases, however, levels are 
depressed at baseline and usually do not 
increase above 130 mg/dl.”  (O’Keefe, Jr, JH and Harris 

WS.  From Inuit to Implementation:  Omega-3 Fatty Acids Come of Age.  
Mayo Clin Proc. 2000; 75:  page 611) 

• This is not an issue when combined with a 
statin 


