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EPA and CV outcome

Insights from recent clinical trials



Managing dyslipidemia,

From past to present



Post-statin era

J Am Coll Cardiol 2016;68:2412–21

PCSK9 antibody add-on

Ezetimibe add-on



Structure of statin





Safety of Atorvastatin 80 mg in Clinical Trials

+ Am J Cardiol 2006;97:61-67

Follow-up Patients ALT/AST
>3x ULN

CK >10x 
ULN

Newman et al+ variable 4,798 26 (0.6%) 2 (0.06%)

PROVE-IT 2 years 2,099 69 (3.3%) NA

TNT 4.9 years 4,995 60 (1.2%) 0

IDEAL 4.8 years 4,439 61 (1.38%) 0

SPARCL 4.9 years 2,365 51 (2.2%) 2 (0.08%)

Total variable 18,696 267 (1.43%) 4 (0.021%)



13 statin trials with 91 140 participants.
4278 developed diabetes during a mean of 4 years. (2226 
with statins and 2052 with control) 

Statin therapy was associated with a 9% increased risk for 
incident diabetes (odds ratio [OR] 1.09; 95% CI 1.02-1.17)
Little heterogeneity (I(2)=11%) between trials

Lancet 2010 Feb 27;375(9716):735-42

Curr Opin Cardiol 2011;26:342-7

Possible mechanisms of statin-related 

blood sugar elevation



EPA & CV Outcomes
Insights From Recent Clinical Trials



Outlines

• What is EPA ?

• EPA/DHA for secondary prevention

• EPA/DHA for primary prevention

• Why is EPA not DHA effective for 1st prevention ?



Structure of fatty acid

飽和脂肪酸

不飽和脂肪酸
順式 vs. 反式



TG  and  fatty acids





EPA is a member of omega-3 PUFA



Omega 6 代謝產物 : Arachidonic acid 



OMEGA-6促發炎 ; OMEGA-3抗發炎



Biomed Pharmacother 2002 Oct;56(8):365-79
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Time (months)

0 30 42

N=11324

Omacor 1g 

None

12 186

Omacor 1g + Vitamin E 300mg 

Vitamin E 300mg

Omacor 1g 

Open-label, randomized design

Lancet. 1999 Aug 7;354(9177):447-55

11 324 patients surviving recent (3 months) myocardial infarction were randomly 
assigned supplements of n-3 PUFA (1 g daily, n=2836), vitamin E (300 mg daily, 
n=2830), both (n=2830), or none (control, n=2828) for 3.5 years.

1g Omacor 包含 460 mg EPA及380 mg DHA



Lancet. 1999 Aug 7;354(9177):447-55

Baseline TC 210 mg/dL, LDL-C 137 mg/dL, TG 162 mg/dL

No significant difference of cholesterol and LDL-C at 6th month
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Lancet. 1999 Aug 7;354(9177):447-55

CV death  4.8% vs. 6.8%, HR 0.70 (0.56-0.87)



N Engl J Med 2004;350:1495-504

2004 NEJM PROVE-IT

Atorvastatin 80mg vs. Pravastatin 40mg

CHD death  HR 0.7



Circulation. 2017;135:e867–e884

…… ……



JAMA Cardiol. 2018;3(3):225-234



JAMA Cardiol. 2018;3(3):225-234



Lancet 2008 Oct 4;372(9645):1223-30.

New York Heart Association class II–IV, irrespective of cause and left ventricular 
ejection fraction, and randomly assigned them to n-3 PUFA 1 g daily (n=3494) or 
placebo (n=3481)

Average LVEF 33.1%, NYHA Fc II 63.5%

1g Omacor 包含 460 mg EPA及380 mg DHA



Lancet 2008 Oct 4;372(9645):1223-30.

Death  HR 0.91  p=0.04 Death / CV h  HR 0.92  p=0.009



Macchia A, et al. Left ventricular systolic dysfunction, total mortality, and sudden death in patients with myocardial 
infarction treated with n-3 polyunsaturated fatty acids. Eur J Heart Fail. 2005;7:904–9.
Tavazzi L et al. Effect of n-3 polyunsaturated fatty acids in patients with chronic heart failure (the GISSI-HF trial): a 
randomised, double-blind, placebo-controlled trial. Lancet.2008;372:1223–30.



2010 LANCET SHIFT
Ivabradine vs. placebo for CHF

Average LVEF 29%, NYHA Fc II 49%

Lancet 2010; 376: 875–85

CV Death  HR 0.91  p=0.13



2016 ESC Guidelines for the diagnosis and treatment 

of acute and chronic heart failure
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• Why is EPA not DHA effective for 1st prevention ?



DOI: 10.1056/NEJMoa1804989

2018 NEJM ASCEND

15,480 patients, average 63y/o,  with diabetes but without evidence of ASCVD to 
receive 1-g capsules containing either n−3 fatty acids (fatty acid group) or 
matching placebo (olive oil) daily.

1g Omacor 包含 460 mg EPA及380 mg DHA

Stroke, TIA, MI, CV death HR 0.97  p=0.55



DOI: 10.1056/NEJMoa1804989



DOI: 10.1056/NEJMoa1811403

2018 NEJM VITAL

1g Omacor 包含 460 mg EPA及380 mg DHA



Major CV events HR 0.92  p=0.24 Any cancer HR 1.03  p=0.56

DOI: 10.1056/NEJMoa1811403



DOI: 10.1056/NEJMoa1811403

All myocardial infarction HR 0.72  (0.59-0.9)



少吃魚的人比較有效, HR 0.81 (0.67-0.98)



為何 n-3 Fatty acid
對初級預防看不出好處 ?

Less effect on low risk patient ?

Dose of n-3 fatty acid?

Component of n-3 fatty acid ?





1g Omacor 沒效 (460mg EPA + 380mgDHA)

那提高混合型Omega-3劑量呢？





2.2g EPA + 0.8g DHA

Clinical Cardiology. 2018;41:1281–1288.

Primary + secondary prevention







為何 n-3 Fatty acid
對初級預防看不出好處 ?

Less effect on low risk patient ?

Dose of n-3 fatty acid?

Component of n-3 fatty acid ?



18 645 patients in Japan with a total 
cholesterol of 6·5 mmol/L or greater 
randomly assigned to receive either 1800 
mg of EPA daily with statin (EPA group; 
n=9326) or statin only (controls; n=9319) 
with a 5-year follow-up.

Lancet 2007; 369: 1090–98



Lancet 2007; 369: 1090–98



Primary prevention

HR 0.82  (0.63-1.06)

Secondary prevention

HR 0.81  (0.66-0.99)

Lancet 2007; 369: 1090–98



EPA (eicosapentaenoic acid) alone 

works better on CV protection?





DOI: 10.1056/NEJMoa1812792

2019 NEJM REDUCE-IT

8179 patients with ASCVD or diabetes and other risk factors
Receiving statin therapy, TG 135 ~ 499 mg/dL and LDL-C 41 ~ 100 mg/dL

2 g of icosapent ethyl twice daily (total daily dose, 4 g) or placebo



N=8,179, median TG 216 mg/dl, treat EPA 4g/day 4.9years

DOI: 10.1056/NEJMoa1812792

The primary efficacy end point was a composite of CV death, nonfatal MI, nonfatal stroke, 
coronary revascularization, or unstable angina

HR 0.7 (0.62-0.78)

P<0.0001



DOI: 10.1056/NEJMoa1812792

HR 0.62 vs. 0.79, P for int. 0.04



N Engl J Med 2010;362:1563-74.

2010 NEJM ACCORD-lipid



EPA showed survival benefit on patients under 

hemodialysis in small RCT and cohort studies

Cardiorenal Med 2018;8:18–30 



Statins had no impact on all cause or 

cardiovascular mortality in dialysis patients.

Ren Fail, Early Online: 1–8



In high-risk (or above) patients with TG between 135 - 499 mg/dL, despite 

statin treatment, n-3 PUFAs (icosapent ethyl 2 *2g/day) should be 

considered in combination with statins.

2019年歐洲心臟學會建議



https://www.acc.org/latest-in-cardiology/ten-points-to remember /2019/12/03/15/51/ national-lipid-association-
scientific-statement-on-icosapent ethyl

2019年美國心臟學會建議



2020年ADA (美國糖尿病學會)

治療指引也將純EPA納入建議
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EPA and DHA



EPA / DHA and cell biology



Arterioscler Thromb Vasc Biol 2020 May;40(5):1135-1147.

細胞膜穩定性 (EPA) vs. 流動性 (DHA)



Curr Atheroscler Rep. 2019; 21(1): 2.

不同細胞, 膽固醇在細胞膜的分布不同



Biochim Biophys Acta Biomembr 2020 Jul 1;1862(7):183254

Malondialdehyde (MDA) is a marker for oxidative stress

EPA 較其他 fatty acid 減少氧化壓力



Combination EPA/pitavastatin therapy significantly 

reduced coronary plaque volume compared to PTV 

therapy alone. Plaque stabilization was also reinforced by 

EPA/pitavastatin therapy.

Methods: We enrolled 193 CHD patients who underwent percutaneous coronary intervention (PCI) 
in six hospitals. Patients were randomly allocated to the PTV group (PTV 4 mg/day, n = 96) or 
PTV/EPA group (PTV 4 mg/day and EPA 1800 mg/day, n = 97), and prospectively followed for 6–8 

months. Coronary plaque volume and composition in nonstenting lesions were analyzed by 
integrated backscatter intravascular ultrasound (IB-IVUS). 

EPA=1.8g/day

Journal of Cardiology 70 (2017) 537–544 

Statin加上EPA 更減少冠狀動脈斑塊



Curr Atheroscler Rep. 2019; 21(1): 2.

EPA 增加…… EPA 減少……



2017 NEJM CANTOS

Canakinumab: monoclonal antibody to interleukin-1β
10,061 patients with previous MI and CRP > 2 mg/dL

N Engl J Med 2017;377:1119-31

Dose dependent reduction of CRP

No effect on LDL-C

Non-fatal MI, stroke, and CV death
3.86 vs 4.5/100p-y, HR 0.85, p=0.021



EPA / DHA and lipid profile



Curr Atheroscler Rep (2017) 19: 60

TG -52%        -33%        -21%

LDL-C +49% -2%         +15%

DHA + EPA 可能導致 LDL-C上升

FDA仿單資料





DHA讓LDL-C上升的可能機轉

(-)

EPA/DHA

CETP

Brinton and Mason Lipids in Health and Disease (2017) 16:23
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May increase the risk of AF/AFL

Potential allergic reaction in patients with fish allergy

May increase the risk of bleeding
(serious bleeding 3% vs. 2% in REDUCED-IT)





2018 NEJM ODYSSEY OUTCOME

N Engl J Med 2018;379:2097-107.

18,924 patients with ACS 1 to 12 months earlier, , LDL-C > 70mg/dL

HR 0.85, p<0.001

LDL-C 92 to 38 mg/dL 9.5% vs. 11.1%, RR 0.85

ODYSSEY:  median f/u period 34m, LDL-C 92 vs. 38 mg/dL

Primary efficacy EP 9.5% vs. 11.1%, NNT = 62.5/event

Cost : 9,176 * 34 * 62.5 = 19,499,000 / event



Take home messages

1g Omega-3 mixture is effective for secondary 
prevention but not for primary prevention.

High dose of EPA(1.8~4g) has been proved effective 
for both secondary and high risk primary prevention 
according recent clinical trials.

“In patients with ASCVD or other cardiac risk factors 
on a statin and elevated TG level, addition of EPA 
should be considered to reduce cardiovascular risk” 
recommended by ADA, ACC, and ESC.



健保的資源有限
人類的慾望無窮

The story never 

ends…


