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Omega-3 Fatty Acids in Patient with ASCVD Risk – The Role Icosapent Ethyl (IPE)

Borén, et al. Eur Heart J. 2020:online.

Mach, et al. Eur Heart J. 2020;41:111-188.

LDL-cholesterol (LDL-C) is the primary
target in the management of dyslipidemia

Cardiovascular Risk Reduction: Beyond LDL-C 

 Substantial residual risk persists despite significant
reductions in LDL-C with high-intensity statins, with or 
w/o ezetimibe, and PCSK9 inhibitors.  

 Particularly among high-risk
subjects with elevated levels of 
serum triglycerides (TG) and 
increased TG-rich lipoproteins.  

Ganda, et al. J Am Coll Cardiol. 2018;72:330-43.

TG-rich Lp (TRLs)
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What is the evidence that TRLs contribute to 
the risk of ASCVD?

What is the evidence of the role of 3-FA in 
ASCVD prevention?

Clinical Trial Evidence of Omega-3 Fatty Acids
in ASCVD

What is recommended in current guidelines?
ASCVD: atherosclerotic cardiovascular disease 
TRLs: TG-rich lipoproteins

Clinical Trial Evidence of Omega-3 Fatty Acids
in ASCVD

What is the evidence that TRLs contribute
to the risk of ASCVD?

• Epidemiological data

• Genetic data

• Residual risk on statin

TG-rich Lp (TRLs)

Nordestgaard BG, et al. Circ Res. 2016;118:547-63. 

7

8



Omega-3 Fatty Acids in Patient with ASCVD Risk – The Role Icosapent Ethyl (IPE)

TG-rich Lipoproteins and Atherosclerosis

McPherson. J Am Coll Cardiol. 2013;61:437-39.

A nonfasting remnant cholesterol increase of 1 mmol/L (39 
mg/dL) is associated with a 2.8-fold causal risk for ischemic

heart disease, independent of reduced HDL-C

Varbo, et al. J Am Coll Cardiol. 2013;61:427-36.
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Risk of MI by 1 mmol/L (39 mg/dL) Higher Levels of LDL-C 
and RLP-C from Observational and Genetic Studies

(data from individuals in the Copenhagen General Population Study)

Borén, et al. J Am Coll Cardiol. 2020:online.

TG‐rich Lp

RLP

LPL

Endothelium  

Fatty Acids 
+ Glycerol

ApoA5
ApoC3

ANGPTL3
ANGPTL4
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TG‐rich Lp

RLP

LPL

Endothelium  

Fatty Acids 
+ Glycerol

ApoA5
ApoC3

ANGPTL3
ANGPTL4

ApoC3 Null mutations 

TRLs        39%

MI risk      40%

Crosby et al. NEJM 2014

ANGPTL3 LOF mutations

TG   17%, LDL‐C  12%

MI risk   34%
Stitziel, et al. J Am Coll Cardiol. 2017; Dewey, et al. N Engl J Med. 2016.

Lotta, et al. JAMA Cardiol. 2018;3:957-66.
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Triglycerides and Risk After ACS

Schwartz, et al. J Am Coll Cardiol. 2015;65:2267-75.

Kaplan-Meier analysis of CHD death, nonfatal MI, ischemic stroke, cardiac
arrest with resuscitation, or hospitalization for UA after ACS.

MIRACL dal-OUTCOMES
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Lawler, et al. Eur Heart J. 2020;41:86‐94. 

What is the evidence of the role of 3-FA in 
ASCVD prevention?

Clinical Trial Evidence of Omega-3 Fatty Acids
in ASCVD

• Meta-analysis from Aung et al.

• Recent trials with EPA + DHA

• Trials with EPA alone

• REDUCE-IT
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Meta-analysis of Association of -3 Fatty Acids and CV Risk

Aung, et al. JAMA Cardiol. 2018;3:225-34.

19

20



Omega-3 Fatty Acids in Patient with ASCVD Risk – The Role Icosapent Ethyl (IPE)

Regulatory Advisory on Omega-3 Dietary Supplements 

Recent Trials with EPA + DHA

VITAL 1

(n=25,871)
ASCEND ²
(n=15,490)

STRENGTH 3

(n=13,086)

Dose 840 mg/d 840 mg/d 4 g/d*

Population Primary prevention
(diabetes 14%)

Primary prevention in 
patients with diabetes

Secondary prevention
and high-risk primary

prevention

Statins 37.5%+ 75% 100%

TG at baseline NR NR 180-500 mg/dL

Follow-up 5.3 years 7.4 years 3 years

Effect on primary
endpoint (vs control)

No significant difference No significant difference Stopped 01/2020 
for low likelihood of 

demonstrating benefit

* omega-3 carboxylic acids EPA+DHA
+ cholesterol-lowering drugs
NR: not reported

1. Manson, et al. N Engl J Med. 2019;380:23-32.
2. Bowman, et al. N Engl J Med. 2018;379:1540-50.
3. Nicholls, et al. Clin Cardiol. 2018;41:1281-8.
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Trials with EPA Alone

JELIS 1

(n=18,645)
REDUCE-IT ²

(n=8,179)

Dose 1.8 g/d 4 g/d

Population Patients with
hypercholesterolemia

(16% diabetics, 20% CAD)

Patients with ASCVD (70.7%) 
or with diabetes + other risk

factors

Statins 98%* 100%

LDL-C at baseline
TG at baseline

182 mg/dL (4.70 mmol/L)
152 mg/dL (1.74 mmol/L)

75 mg/dL (1.94 mmol/L)+

216 mg/dL (2.47 mmol/L)

Follow-up 4.6 years 4.9 years

Effect on primary endpoint 19% RRR
(p=0.011)

25% RRR
(p<0.001)

* Pravastatin 10 mg, simvastatin 5 mg; + baseline on statin
RRR: relative risk reduction

1. Yokoyama, et al. Lancet. 2007;369:1090-8.
2. Bhatt, et al. N Engl J Med. 2019;380:11-22.

JELIS Suggests CV Risk Reduction with EPA 
in Japanese Hypercholesterolemic Patients
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Primary and Key Secondary Composite Endpoints

Bhatt DL, et al. N Engl J Med. 2019;380:11-22.
Bhatt DL. AHA 2018, Chicago.

Bhatt DL, et al. N Engl J Med. 2019;380:11-22.

Prespecified Hierarchical Testing

25

26



Omega-3 Fatty Acids in Patient with ASCVD Risk – The Role Icosapent Ethyl (IPE)

Bhatt DL, Steg PG, Miller M, et al. N Engl J Med. 2019;380:11‐22.

Primary Endpoint 
in Subgroups

Key Secondary Endpoint in Subgroups

Bhatt DL, Steg PG, Miller M, et al. N Engl J Med. 2019;380:11-22.
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Treatment-Emergent Adverse Events

Bhatt DL, et al. N Engl J Med. 2019;380:11-22.

Bhatt DL, et al. N Engl J Med. 2019;380:11-22.

Safety

Icosapent Ethyl Placebo p

Atrial Fibrillation (AF) 5.3% 3.9% 0.003

Hospitalization for AF 3.1% 2.1% 0.004

Peripheral edema 6.5% 5.0% 0.002

SA bleeding events 2.7% 2.1% 0.06

Diarrhea 9.0% 11.1% 0.002

Constipation 5.4% 3.6% < 0.001

Anemia 4.7% 5.8% 0.03
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Bhatt DL, et al. N Engl J Med. 2019;380:11-22.

Treatment-Emergent Adverse Event of Interest: 
Serious Bleeding

• No fatal bleeding events in either group
• Adjudicated hemorrhagic stroke: no significant difference between treatments 

(13 icosapent ethyl versus 10 placebo; P=0.55)

Bhatt DL, et al. N Engl J Med. 2019;380:11-22.

Safety Results

Bhatt DL, et al. J Am Coll Cardiol. 2019;73:2791-802.
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First and Total Events Over the Years 

Bhatt DL, et al. J Am Coll Cardiol. 2019;73:2791-802.

C
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Bhatt DL, et al. J Am Coll Cardiol. 2019;73:2791-802.

Reduction of First and Subsequent Events Reduction of First and Subsequent Events 
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Bhatt DL, et al. J Am Coll Cardiol. 2019;73:2791-802.

Primary Composite Endpoint

Total endpoint events by baseline TG tertiles

Bhatt DL, et al. N Engl J Med. 2019;380:11-22.

Lipids and Inflammatory Marker

Icosapent Ethyl
4g/day

Placebo
(Mineral oil)

Between Group

Median
% change

p Median
% change

p Median
% change

p

Triglycerides
Year 1 -18.3 < 0.001 2.2 < 0.001 -19.7 < 0.001

Non-HDL-C
Year 1 -3.6 < 0.001 10.4 < 0.001 -13.1 < 0.001

LDL-C (UC)
Year 1
Last visit

3.1
3.1

< 0.001
< 0.001

10.2
10.2

< 0.001
< 0.001

-6.6
-6.6

< 0.001
< 0.001

hsCRP
Last visit -12.6 0.75 29.9 < 0.001 -37.6 < 0.001
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Marston, et al. Circulation. 2019;140:1308-17.

Meta-Regression Analysis: Association Between
TG Lowering and Reduction of CV Risk

Marston, et al. Circulation. 2019;140:1308-17.

Lipid Parameters RR (95% CI) 
per 1 mmol/L reduction

p-value

Non-HDL-C 0.79 (0.76-0.82) < 0.0001

LDL-C 0.80 (0.76-0.85) < 0.0001

TG 0.84 (0.76-0.94) 0.0026

TG (excluding REDUCE-IT) 0.91 (0.81-1.006)

24 trials of TG-lowering nonstatin therapy (9 fibrate, 3 niacin, and 13 omega-3 fatty acids trials)
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Clinical Trial Evidence of Omega-3 Fatty Acids
in ASCVD

What is recommended in current guidelines?

• 2019 ESC/EAS guidelines

• 2020 ADA guidelines

• FDA indications

Recommendations for Drug Treatments of 
Patients with Hypertriglyceridaemia
Recommendations Class Level

Statin treatment is recommended as the first drug of choice for reducing CVD risk in high‐

risk individualswith hypertriglyceridaemia (TG >2.3 mmol/L [>200mg/dL]).
I B

Inhigh‐risk (or above)patientswith TGbetween1.5and 5.6mmol/L (135–499mg/dL) despite

statin treatment, n‐3PUFAs (icosapent ethyl 2 x2g/day) should be considered in combination 

withstatin.

IIa B

Recommendations Class Level

In primary prevention patients who are at LDL‐C goal with TG >2.3 mmol/L (>200 

mg/dL), fenofibrate or bezafibrate may be considered in combination with statins. IIb B

In high‐risk patients who are at LDL‐C goal with TG >2.3 mmol/L (>200 mg/dL), fenofibrate or 

bezafibrate may be considered in combination with statins. IIb C

Mach, et al. Eur Heart J. 2020;41:111-188.
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ADA Guidelines: Medical Care in Diabetes

In patients with ASCVD or other CV risk factors
on a statin with controlled LDL-C but elevated
TG (135-499 mg/dL), the addition of icosapent

ethyl can be considered to reduce CV risk
(Level A)

Diabetes Care. 2020;43:S111-S134.

US Indications for EPA
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Conclusions

 Despite controlled LDL-C on statins, patients with
increased TG remain at high CV residual risk.

 REDUCE-IT trial provides remarkable CVD benefit, 
safety, and tolerability of pure EPA.

 EPA benefit is not different according to baseline
or achieved TG levels. 

 Are there other potential mechanisms for benefit of 
pure EPA?

Mechanisms and 
Comparisons of 
Omega-3s

Børge G. Nordestgaard, 
MD, DMSc
Professor, Chief Physician
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Financial Discloure- Børge G. Nordestgaard

Dr. Nordestgaard is a Danish tax payer.  He is a consultant for 
Akcea, Amarin, Amgen, AstraZeneca, Denka Seiken, Kowa, 
Sanofi, Novartis, Novo Nordisk, Regeneron and Silence 
Therap. 

Two Different Mechanisms
Reduced triglyceride-rich
lipoproteins & reduced

inflammation

4g/day
icosapent

ethyl (EPA)

Via hemostasis
Via arrythmias

Via other inflammation
Via oxidation protection

Via small dense LDL
Via other EPA effects

Reduced ASCVD 

BG Nordestgaard 2020
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Effects of EPA on Non-HDL-C and Inflammatory 
Markers in Patients With Elevated TGs at 4 g/d

Bays HE et al. Am J Cardiovasc Drugs. 2013;13:37-46.

The Simplest Chain of Events

Higher triglycerides & inflammation 
lead to higher risk

Reduction in  triglycerides & inflammation 
lead to lower risk

Triglyceride-rich
lipoproteins Atherosclerosis with 

inflammation
Myocardial infarction
due to plaque rupture

BG Nordestgaard 2020
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 LDL

 Lp(a)

 CVD

 Remnants

TG

 CVD

Chylo-
microns

 TG

 Pancreatitis
( CVD)

Nordestgaard 2019

Nordestgaard 2019

LipoproteinsLipids

HDL

Remnants

LDL

HDL cholesterol

Remnant cholesterol
=TC-LDLC-HDLC

LDL cholesterol

Triglycerides

Lp(a) Lp(a) total mass
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Nonfasting
triglycerides
mmol/L

Copenhagen City Heart Study and Copenhagen 
General Population Study

H
az
a
rd
 r
at
io
 (
9
5
%
C
I)

Nordestgaard & Varbo, Lancet 2014; 384: 626-635.

Myocardial infarction
N = 96,394 (Events = 

3,287)
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REDUCE-IT at entry:
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500 
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Copenhagen City Heart Study and Copenhagen General 
Population Study

Ischemic stroke
N = 97,442 (Events = 2,994)

Nonfasting 
triglycerides
mmol/L
mg/dL88       264            528

Nordestgaard & Varbo, Lancet 2014; 384: 626-635
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Copenhagen City Heart Study and Copenhagen 
General Population Study

H
az
a
rd
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 (
9
5
%
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I)

All-cause mortality
N = 98,515 (Events = 14,547)

0
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1 2 3 4 5 6 7

Nordestgaard & Varbo, Lancet 2014; 384: 626-635

Nonfasting 
triglycerides
mmol/L
mg/dL88       264            528

Nordestgaard, Nicholls, Langsted, Ray & Tybjærg-Hansen. Nat Rev Cardiol 2018 2018; 15: 261-272

Copenhagen General Population Study
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0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Nonfasting triglycerides

27% 46%

27% 0.1%

Fr
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Nordestgaard & Varbo, Lancet 2014; 384: 626-635
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mg/dL 0 88 176 264 352 500 1000 1320

Copenhagen General Population Study
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Nordestgaard 2019

500 
mg/dL

REDUCE-IT at entry
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Varbo, Freiberg, Nordestgaard Clin Chem 2018; 64: 219–230

Copenhagen General Population 
Study

R2 = 12%

LDL

Remnants

LDL

Remnants

Plasma Intima

Triglycerides

Cholesterol Chylomicron

Inflammation

Macrophage

Foam cells

LPL LPL

FFA +
Monoacylglycero

l

Nordestgaard & Varbo, Lancet 2014; 384: 626-635
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+ Copenhagen City Heart Study

N=115,734

Signe Hansen, Madsen, Varbo, Nordestgaard. Clin Chem 2019; 65: 321-332.

Plasma low-density lipoprotein cholesterol

0
0

2
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4
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6
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8
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REDUCE-IT at entry

135 
mg/dL

500 
mg/dL

From Triglyceride-rich Lipoproteins to Disease

Cholesterol

Triglycerides Acute pancreatitis

Myocardial infarctionFoam cell Atherosclerosis

Free fatty acids Inflammation

VLDL
Remnant

Nordestgaard  BG 2019

Lipoprotein
lipaseChylomicron

59

60



Omega-3 Fatty Acids in Patient with ASCVD Risk – The Role Icosapent Ethyl (IPE)

What is ”normal”?

mmol/L
mg/dL

0 1 2 3 4 5 6 7 8
0 39 77 116 154 193 232 270 309

LDL cholesterol Triglycerides

0 1 2 3 4 5
3540 89 177 366 443

ASCVD 
risk

4S
REDUCE-IT

?

?

Newborn

Newborn

Nordestgaard 2019

Bhatt DL JACC 2019 online August 27
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Comparison of Omega-3 Fatty Acids

BG Nordestgaard 2020
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3

6

BG Nordestgaard 2020

BG Nordestgaard 2020

3

65

66



Omega-3 Fatty Acids in Patient with ASCVD Risk – The Role Icosapent Ethyl (IPE)

BG Nordestgaard 2020

Fatty Acid Content of Leading 
US Fish Oil Supplement

Mason RP, Sherratt SCR. Biochem Biophys Res Commun. 2017;483:425-429. 

 EPA
 DHA
 Saturated Fat
 Other Fats

9%

21% 34%

36%

Dietary 
Supplement

Rx Omega-3

Saturated fatty acid content in fish oil supplement 
results in solid mass following isolation
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Reduced ASCVD 

Mechanism via Fatty Acid per se

4g/day
icosapent ethyl

(EPA)

Via hemostasis
Via arrythmias

Via other inflammation
Via oxidation protection

Via small dense LDL
Via other EPA effects

BG Nordestgaard 2020
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effect?
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Primary Endpoint by On-treatment Serum EPA 

Adapted from Bhatt DL. ACC/WCC 2020, Chicago (virtual).

CV Death, MI, Stroke, Coronary Revasc, Unstable Angina

No. of
Patients

AUC-Derived Daily Average EPA (µg/mL)

100 200 300 40026
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2400 756 87 105196

1.0

0.2

0.6

1.4

1.8
Median 
placebo

Median 
4g/day EPA

Mason RP, Libby P, Bhatt DL. Arteriosclerosis, Thrombosis, and Vascular Biology 2020. 

Contrasting Effects of EPA and DHA
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Bays HE et al. Am J Cardiovasc Drugs. 2013;13:37-46; Borow KM, Nelson JR, Mason RP. Atherosclerosis. 2015;242:357-66; Bhatt DL et al. N Engl J Med.
2019;380:11-22; Ganda OP et al. J Am Coll Cardiol. 2018;72:330-43; Jia X et al. Curr Atheroscler Rep. 2019;21:1; Mason RP et al. Biomed Pharmacother. 
2018;103:1231-7; Ference BA et al. JAMA. 2019;321:364-73. Sherratt SCR and Mason RP. Biochem Biophys Res Comm. 2018; 496:335-338.

EPA Interferes with the Cardiovascular Disease Continuum at 
Multiple Points to Reduce CV Events

From R. Preston Mason

Reduced triglyceride-rich
lipoproteins & reduced inflammation

Reduced ASCVD 

Two Different Mechanisms

4g/day
icosapent ethyl

(EPA)

Via hemostasis
Via arrythmias

Via other inflammation
Via oxidation protection

Via small dense LDL
Via other EPA effects

BG Nordestgaard 2020
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Mineral oil as placebo

As a mild relaxant
it could

reduce statin uptake and raise
atherogenic lipoproteins

Kastelein JJP, Stroes ESG. N Engl J Med. 2019 3;380:89-90

Bhatt et al. N Engl J Med 2019; 380: 11-22

Lipids and Inflammatory Marker

Icosapent Ethyl
4g/day

Placebo
(Mineral oil)

Between Group

Median
%change

p Median
%change

p Median
% change

p

Triglycerides
Year 1 -18.3 < 0.001 2.2 < 0.001 -19.7 < 0.001

Non-HDL-C
Year 1 -3.6 < 0.001 10.4 < 0.001 -13.1 < 0.001

LDL-C (UC)
Year 1
Last visit

3.1
3.1

< 0.001
< 0.001

10.2
10.2

< 0.001
< 0.001

-6.6
-6.6

< 0.001
< 0.001

hsCRP
Last visit -12.6 0.75 29.9 < 0.001 -37.6 < 0.001
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Clinical use

2020 online Jan 2. doi: 10.1001

Use in those with 
elevated triglyceridesAntidiabeti

c

Anti‐
inflammatory

Antithrombotic

Lipid‐modifying
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Recommendations for Drug Treatments of 
Patients with Hypertriglyceridaemia
Recommendations Class Level

Statin treatment is recommended as the first drug of choice for reducing CVD risk in high‐

risk individualswith hypertriglyceridaemia (TG >2.3 mmol/L (>200mg/dL)).
I B

Inhigh‐risk (or above)patientswith TGbetween1.5and 5.6mmol/L (135–499mg/dL) despite

statin treatment, n‐3PUFAs (icosapent ethyl 2 x2g/day) should be considered in combination 

withstatin.

IIa B

Recommendations Class Level

In primary prevention patients who are at LDL‐C goal with TG >2.3 mmol/L (>200 

mg/dL), fenofibrate or bezafibrate may be considered in combination with statins. IIb B

In high‐risk patients who are at LDL‐C goal with TG >2.3 mmol/L (>200 mg/dL), fenofibrate or 

bezafibrate may be considered in combination with statins. IIb C

Mach et al. Eur Heart J Eur Heart J 2020;41:111-188

Conclusions on:
Mechanisms and Comparisons of Omega-3s

MECHANISMS
• Lowering of TG-rich lipoproteins explain large part of effect
• This mechanism likely work via reduced inflammation
• Other effects specific to EPA may also contribute

COMPARISONS OF OMEGA-3s
• Over-the-counter fish oils or omega-3s have very little EPA

CLINICAL USE
• Use purified 4g/day icosapent ethyl (EPA) in high-risk individuals with high TGs
• Do not use over-the-counter fish oils or omega-3s as substitute
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