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Continuing Professional Development Details 

• Villanova University M. Louise Fitzpatrick College of Nursing is accredited as a 
provider of nursing continuing professional development by the American 
Nurses Credentialing Center’s Commission on Accreditation. This activity 
awards 1 contact hour for nursing professionals.
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■ Level 2 activity
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The Q&A Box is Open! 

• Questions are welcome!
• Please send through the Q&A Box during the 

presentation.
• Q&A session will follow the program. 
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Learning Objectives

• Cite specific CV health outcomes related to 

EPA and DHA Omega-3 intake;

• Identify resources for getting omega-3 levels 

checked and reasons why patients should 

have this information ;

• Provide accurate information for patients about 

how to increase omega-3 levels.



Lavie CJ et al. JACC 2009;54:585-594



Fish oil is a whale of a story that 

not surprisingly gets bigger 

with every telling.

Rogans JA.  N Engl J Med 1987;316:626-627

Fish Oil In 

Cardiovascular Prevention



See full size image

Daily Intake

Moderns Foragers

Cholesterol 200-300 mg 500 mg

Fats 30% 35%

Saturated Fats 14% 7%

Omega-3 110 mg 660 – 3000 mg

http://inlinethumb51.webshots.com/41778/2412447680104606292S600x600Q85.jpg


Norway: Exceptional 

Life Expectancy



Omega-3 and CVD – 

Trends in CHD

• DART

• GISSI – Prevenzione

• JELIS

Lavie CJ et al.  JACC 2009;54:585-594. 



The GISSI-Prevenzione Trial: Post MI

» Hard endpoints. Duration: 3.5 years (start 1993). Patients post-MI within 3 months

•172 centers in Italy involved, managed by the Mario Negri Institute

•The effect of LOVAZA on the risk of pancreatitis in patients with very high TG 
levels has not been evaluated. The effect of LOVAZA on cardiovascular mortality 
and morbidity in patients with very high TG levels has not been determined

LOVAZA 

1 g/day

5666

Total Number of Patients

11,324

Vitamin E

2830

Control 

(LOVAZA)

2836

Vitamin E

2830

Control

2828

Control

5658

GISSI=Gruppo Italiano per lo Studio della Sopravvivenza nell’Infarto miocardico; 
MI=myocardial infarction.

GISSI-Prevenzione Investigators [published correction appears in Lancet. 2001;357:642]. 
Lancet. 1999;354:447-455.



Marchioli R et al. Circulation 2002;105:1897-1903.

Fish Oil and Post-MI Prognosis-The GISSI Prevenzione



Marchioli R et al. Circulation 2002;105:1897-1903.

Fish Oil and Post-MI Prognosis-The GISSI Prevenzione



Marchioli R et al. Circulation 2002;105:1897-1903.

Fish Oil and Post-MI Prognosis-The GISSI Prevenzione



Marchioli R et al. Circulation 2002;105:1897-1903.

Fish Oil and Post-MI Prognosis-The GISSI Prevenzione



Omega-3 and CVD - JELIS

• 18,645 patients (14,981 primary prevention 

and 3,664 secondary prevention)

• Statin alone or statin and EPA 1,800 mg/d

• EPA had 19% reduction in major CV events

• No reduction in SCD

Yokoyama M et al.  Lancet 2007;369:1090-1098 



EPA in Primary Prevention

Yokoyama M et al.  Lancet 2007;369:1090-1098. 



Japan EPA Lipid Intervention Study - JELIS
(Yokoyama et al. Lancet 2007;369:1090-98)

MCE = Major coronary events were considered to be sudden cardiac death, fatal and nonfatal MI, 

unstable AP, and angioplasty/stenting or CABG 

Entire Cohort N=18,645 1a Prevention=14,981 2a Prevention=3,664

18,645 Japanese (70% women, 61 yrs) randomized to statin alone 

or statin+EPA  (1.8 g/d) and followed for 5 years



|  23 

JELIS – EPA blood level and CHANGE in Risk

Itakura H et al. J Athero and Thrombo 2011;18:99-107



Omega-3 and CVD – 

What About ALA?

• ALA is found in flaxseed, canola, olive oil, 

walnuts, other tree nuts, and in trace amounts 

in green leafy vegetables

• Humans typically convert <5% of ALA to EPA 

and much less to DHA

• Some studies with ALA have been positive, 

whereas many are negative

• Overall evidence is much less than for EPA and 

DHA
Lavie CJ et al.  JACC 2009;54:585-594. 



Alexander DD et al.  Mayo Clin Proc 2017;92: 15-29.



Meta-Analysis to Estimate the Effect of EPA 

and DHA on Coronary Heart Disease (CHD)

• The meta-analysis used data from 18 randomized controlled trials (RCTs) 

and 17 prospective cohort studies, and is to date, the most 

comprehensive quantitative analysis of its kind, within peer reviewed 

literature. 

 

• Findings: 

– A significant 18% risk reduction of CHD in the prospective cohort 

studies

– Sub-group analysis of the RCTs in higher risk populations: 

• Reduced CHD risk by 16% in people with elevated blood levels of 

triglycerides (>150mg/dL)

• Reduce CHD risk by 14% in people with elevated LDL-cholesterol 

(>130 mg/dL)

• The resulting coverage by media reached more than 100 million people 

and included stories on Time.com, Fox News and MSN and in countries 

as diverse as India, France, the UK, Romania, Qatar and Vietnam.

                                 Alexander DD et al.Mayo Clin Proc. 2017 Jan;92(1):15-29.
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O'Keefe JH, Jacob D, Lavie CJ. Mayo Clin Proc 2017;92:1-3.



Maki KC et al.Journal of Clinical Lipidology 2017; 11: 1152–1160



Omega-3 Reduces Cardiac Death

• 14 RCT’s in close to 72,000 for 

cardiac death

•  8% reduction in cardiac mortality 

with omega-3

• 13-16% reductions in cardiac 

mortality in higher risk due to 

higher LDL, TGs, or lower use of 

statins
Maki KC et al. Journal of Clinical Lipidology 2017; 11: 1152-1160

 



• Abdelhamid et al Cochrane Analysis reported no 

significant effect

• Rizos et al in JAMA finds protective effect using 

usual p-value cut-off of 0.05, but dismisses it as 

“uncertain” using very conservative multiple 

hypothesis corrections and very strong p-value cut-

points

• Maki et al finds a statistically significant effect

Recent Major Omega-3 Meta-Analyses

Lavie CJ et al. Submitted 2019



O’Keefe EL , Lavie CJ et al. Mayo Clinic Proc 2019;94: 2524-2533



• REDUCE-IT-probably the strongest of all recent 

lipid trials with agents added to statins

• VITAL-reported as negative , but with some 

important CHD findings

• ASCEND-also reported as negative in a DM 

cohort but with some important vascular 

findings

NEJM

Recent Major Omega-3 RCTs

O’Keefe EL, Lavie CJ et al. Mayo Clinic Proc 2019,;94:2524-2533



Benefits of EPA in REDUCE-IT

Bhatt DL et al. NEJM 2018;380:11-22



Benefits of Omega-3 in VITAL

Manson JE et al. NEJM 2018; 380: 23-32



Benefits of Omega-3 in ASCEND

Bowmam L et al. NEJM 2018; 379:1540-1550



Omega-3 and Major Cardiovascular Outcomes

Benasconi AA, Wiest MM, Lavie CJ, et al. Mayo Clin Proc 2021;96:304-313



• Updated additional studies since April 2017 after 

Abdelhamid et al and assessed Dosage Effects

• Only included RCTs of dietary supplements, not 

just dietary advice

•  MI, CHD events, fatal MI, CHD death, CVD 

events

• 40 studies of 135,267 participants

Meta-Analysis of

 Omega-3 RCTs of Supplements

Bernasconi AA, Wiest MM, Lavie CJ, et al. Mayo Clin Proc 2021; 96:304-313



• Excluded DART studies which were dietary 

advice

• Dose varied from 400 mg/d EPA/DHA to 5500 

mg/d

• Dose < 800 mg/d ( 5 studies, N=8036); 800-1200 

mg/d (10 studies, N=94,936) and > 1200 mg/d    

(25 studies, N= 32,295)

• Mean Dosage 1221 mg

Meta-Analysis of

 Omega-3 RCTs of Supplements

Bernasconi AA, Wiest MM, Lavie CJ, et al. Mayo Clin Proc 2021; 96:304-313



Omega-3 EPA/DHA and Major Cardiovascular Outcomes



• Major Reductions in Clinical Events

• 35 % reduced risk of  Fatal MI ( NNT=128)

• 13% reduced risk of MI (NNT= 272)

• 10% reduced risk of CHD Events( NNT=192)

• 9 % reduced risk of Fatal CHD ( NNT=431)

• CVD events reduced  5% ( CI 0.90-1.00)

Meta-Analysis of

 Omega-3 RCTs of Supplements

Bernasconi AA, Wiest MM, Lavie CJ, et al. Mayo Clin Proc 2021;96:304-313



• Dosage Matters!

• Assessed dose of EPA/DHA on major clinical 

events

• Generally increased CV Outcomes Reductions 

with higher EPA/DHA doasges

• Each additional 1g/d of EPA +DHA led to risk 

reductions for CVD events ( -5.8%), MI (-9.0 %).

Meta-Analysis of

 Omega-3 RCTs of Supplements

Dosage Matters!

Bernasconi AA, Wiest MM, Lavie CJ, et al. Mayo Clin Proc 2021;96: 304-313



• There is perception that the older Omega-3 Studies, like 

GISSI Prevencione , were more positive than recent 

studies

• Medical and Interventional Treatments now more 

effective

• But REDUCEIT, VITAL , ASCEND all had positive results

• We did not find any significant effect of year of 

publication on Omega-3’s Benefits on CV Outcomes

Meta-Analysis of

 Omega-3 RCTs of Supplements

Older vs New Studies

Bernasconi AA, Wiest MM, Lavie CJ, et al. Mayo Clin Proc 2020;96: 304-313



• There is debate on whether EPA is more important than 

EPA/DHA

• EPA alone very positive in REDUCEIT and JELLIS

• We assessed EPA dosage vs EPA/DHA dosage on CV Outcomes

• We did not determine any significant advantage of total EPA vs 

the total EPA/DHA dosage on major CV Outcomes

Meta-Analysis of

 Omega-3 RCTs of Supplements

EPA vs EPA/DHA

Bernasconi AA, Wiest MM, Lavie CJ, et al. Mayo Clin Proc 2020; 96: 304-313



Hu Y, Hu FB, Manson JE. JAHA 2019;119: on-line November; 2019



Hu Y, Hu FB, Manson JE. JAHA 2019;119: on-line November; 2019

JAHA Omega-3 Meta-Analysis



• RCTs with N> 1000;dose at least 840 mg 

EPA/DHA;at least 2 year follow-up

• 13 trials, N=127,977

• Added ASCEND,VITAL,REDUCE-IT

• 8% lower MI, 8 % lower CHD death ,5% lower 

total CHD, 7% lower total CVD death, 3% lower 

total CVD

• Benefit greater with higher dose

JAHA Meta-Analysis of                 

13 Omega-3 RCTs 

Hu Y, Hu FB, Manson JE. JAHA 2019; 119: online  November 







• Added STRENGTH and OMEMI; 42 studies; N=149,359

• Only CVD events and CHD Events changed

• CVD Events now reduced 4% ; p=0.05

• CHD events reduced 9%; p< 0.05

• Each 1 g/d EPA/DHA reduced MI by an additional 9 %

Updated Meta-Analysis of

 Omega-3 RCTs of Supplements

EPA vs EPA/DHA

Bernasconi AA,  Lavie CJ, et al. Mayo Clin Proc 2021;96: 1371-1372



• Added STRENGTH and OMEMI; 42 studies; N=149,359

• Reduced Fatal MI 35%

• Reduced MI 13%

• Reduced both CHD events and CHD mortality 9%

• Borderline 4% reduction in CVD events

• Still VERY SIGNIFICANT Omega-3 Benefits

Updated Meta-Analysis of

 Omega-3 RCTs of Supplements

EPA vs EPA/DHA

Bernasconi AA,  Lavie CJ, et al. Mayo Clin Proc 2021; 96: 1371-1372



Updated Meta-Analysis of

 Omega-3 RCTs of Supplements

EPA vs EPA/DHA

Bernasconoi A, 

Lavie C et al. 

MCP 2021; 96: 

1371-1372



Less than 1 gram helped a little-

Higher Dosage Needed???

Fish Oil/Omega-3 in 

Heart Failure



Cardiovascular Health Study

• Population-based study 

~5,000 men and women

• Followed for over 12 yrs

• Consumption of 

broiled/baked fish 

• Associated with a lower 

incidence of congestive 

HF

Mozaffarian D et al. JACC 2005;45:2015-2021



• 3,500 pts

• Followed for 14 years

• Inverse relationship between intake of PUFA and 

incidence of HF in women, but not in men. 

Japanese Epidemiological Study

◼ Largest prospective, observational study 

◼ 60,000 men and women 

◼ Followed for 13 years 

◼ Inverse association between omega-3 consumption 

and CV mortality, including HF mortality





n. 3494 patients
n-3 PUFA 1g daily

n. 3481 patients
Placebo

n. 2285 patients
Rosuvastatin 10 mg daily

n. 2289 patients
Placebo

4574
patients

(eligible for rosuvastatin 
randomization)

n. 2401 patients not eligible for rosuvastatin:

➔ 1576 treated with statin

➔   395 contraindications to statins

➔   430 Investigator decision

6975
patients

GISSI-HF Design

3.9-years median follow-up

(6 patients have been lost to follow-up)



Fish Intake and HF Survival-GISSI-HF

GISSI-HF. Lancet 2008;372:1223-1230



Fish Intake and HF Survival-GISSI-HF

GISSI-HF. Lancet 2008;372:1223-1230



Omega-3 and HF-GISSI-HF

“Although these benefits seem to be 

only modest, they translate into 56 

patients needing to be treated for 4 

years to avoid 1 death or hospital CV 

admission.   Importantly, this therapy 

is safe, inexpensive, and well-

tolerated.”

Lavie CJ et al.  JACC 2009;54:585-594.

GISSI-HF.  Lancet 2008;372:1223-1230 



Siscovick DS et al. Circulation. 2017;135



Block RC et al. JACC-HF 2019; in press



Omega-3 Levels Predict 

Development of Heart Failure  

• 6,562 participants in MESA

• Over 13 years, 292 HF events ( 128 HFrEF, 110 

HFpEF, and 54 HF with unknown LVEF)

• Higher EPA was associated with reduced HF

• Similar data with DHA and EPA/DHA

Block RC et al.JACC-HF 2019 on-line head of print. 



Block RC et al. JACC-HF 2019; in press



Omega-3 Levels and HF

Block RC et al. JACC-HF 2019; in press





High Dose Omega-3 in 

Severe Systolic HF

• 14 patients with NYHA Class III-IV systolic HF

• Double-blinded RCT of 8g omega-3 vs placebo

• Placebo 44% increase in  TNF and NC in IL-1

• Omega-3 had 59% reduction in TNF and 39% 

decrease in IL-1

• Inverse correlation between TNF production and 

change in % Body Fat

• High dose omega-3 benefits advanced HF, 

especially with cachexia

Mehra MR, Lavie CJ et al. JHLT 2006; 25:834-838. 





Omega 3 for Triglyceride Rx

Heart 2001;85:544-548 
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Omega-3 4 grams/day

Reduces Triglycerides 45%
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Presciption Fish Oil

 vs

Placebo

Stalenhoef AFH, de Graaf JD, Wittekoek ME, et al. The effect of concentrated n-3 fatty acids versus 

gemfibrozil on plasma lipoproteins, low density lipoprotein heterogeneity and oxidizability in patients with 

hypertriglyceridemia.

    Atherosclerosis. 2000;153:129-138.



A measure of the amount of EPA+DHA in red blood cell 
membranes expressed as the percent of total fatty acids

Harris WS and von Schacky. Prev Med 2004;39:212-220.

There are 64 fatty acids in 
this model membrane, 3 of 
which are EPA or DHA

3/64 = 4.6%

HS-Omega-3 Index = 4.6%

HS-Omega-3 Index



Proposed HS-Omega-3 Index Risk Zones

  

Relative Risk for Death from CHD

Harris WS and von Schacky. Prev Med 2004;39:212-220.

8%4%

Percent of EPA+DHA in RBC

Undesirable DesirableIntermediateUndesirable

JapanUSA/EU

Itomura,  in vivo 2008;22:131-136.



Risk of Primary Cardiac Arrest with 

Dietary Intake of n-3 Fatty Acids
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Risk for Primary Cardiac Arrest and 

Red Blood Cell EPA+DHA Level

Adapted from Siscovick DS et al. JAMA 1995;274:1363-1367.
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3.9% 5.1% 6.0% 7.3%

Blood Omega-3 FA (%) by Quartile

Relative Risk of Sudden Cardiac 
Death and Blood Omega-3 Levels 

Albert CM et al. N Engl J Med 2002:346:1113-1118.
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Gencer B et al. Circulation 2021;144: 1981-1990



O’Keefe EL et al. PCVD 2025 on-line first



Gencer B et al. Circulation 2021;144: 1981-1990



Gencer B et al. Circulation 2021;144: 1981-1990



Gencer B et al. Circulation 2021;144: 1981-1990



• 8 Trials , N=83,112

• 5 trials dose< 1g (N=61,096)

• 3 trials dose> 1 g( N=22,016)

• 24% increase in AF with O3

• 12% increase with low dose 

• 51% increase with high dose

Omega 3 Meta-Analysis and AF 

Jia X et al. Cardiovascular Drug Therapy 2021; 35: 793-800





Omega-3 Blood Levels and Stroke Risk

O’Keefe JH et al . Stroke 2024;55: 50-58



• Patients with known ASCVD or high ASCVD 

risk

• Hypercholesterolemia

• Hypertriglyceridemia

• Post –MI

• Systolic HF

Bottom Line –Who Really Needs 

 Omega-3 Supplements?



• Patients w/o ASCVD or high ASCVD risk

• Patients w/o dyslipidemia

• Patients with very high exercise w/o other 

strong reasons for O3

• Patients with bradycardia without other strong 

reasons for O3

• Patients with high baseline vagal tone

Bottom Line –Who May Not 

Benefit from Omega-3 

Supplements



Omega-3 and Dosing in 

Preventive Cardiology

• The Evidence for Omega-3’s Clinical Benefits are 

strong, especially at doses close to 1 gram 

EPA/DHA daily

• Dose Matters , and doses over 1 g per day of 

EPA/DHA  seem to have even greater benefits

• For higher risk patients , achieving doses of over 1 

g/d, especially in the 1.5-2 g/d levels of EPA/DHA, 

may be preferred

• JELIS/REDUCE-IT doses of 2-4 g/d may be ideal, 

realizing these studies were just pure EPA and 

doses that may increase AF Risk
. 



Omega-3 and Future 

Directions-

• None of the major studies  or meta-analyses, 

including our own, adequately assessed omega-3 in 

heart failure

• Additional Omega-3 studies are needed in both HF 

reduced ejection fraction and HF preserved ejection 

fraction

• Potentially, 2 or 4 g/d or even higher doses could be 

beneficial in different classes of HF

• Additional studies are needed to determine the 

relative effects of EPA vs DHA  and combinations in 

different disease states
. 



Summary /Take Home Points
• Prevention in CVD is a realistic opportunity

• Diet is a modifiable risk factor that can be influenced 

by the individual with clinician guidance

• There is robust evidence for omega-3 benefits in 

cardiovascular health 

• Omega-3 intake and status is in the very low to low 

range for most of the globe, including for the United 

States

• Supplementation with Omega-3s, a low-cost and low 

toxicity therapy, especially higher doses, provides 

substantial benefits for the individual and society

• Omega-3 intake via regular fish consumption and/or 

supplements should be part of prevention strategies



“Fish oil is a whale of a story that not 

surprisingly gets bigger with every telling.”

Rogans JA.  N Engl J Med 1987;316:626-627

Fish Oil In 

Cardiovascular Prevention



To Receive Your CE Certificate

• A link to an evaluation will be sent within a day or two. 

• RNs must complete the evaluation to receive CE certificate.

• RD/RDNs: Although completing an evaluation is not required, 
we truly appreciate your feedback. 

      If you do not see the evaluation, look in your spam folder. 

• CE certificates for RDs/RDNs/DTRs will be emailed once CPEU 
approval for this activity is received from CDR. 



Q&A
Moderator: 

Lisa Diewald, MS, RDN, LDN
mcner@villanova.edu

If you are an RD or RDN and have any questions or 
concerns about this continuing education activity, 

you may contact CDR directly at QualityCPE@eatright.org.

mailto:mcner@villanova.edu
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