EPA and CV outcome
Insights from recent clinical trials
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Managing dyslipidemia,
From past to present



Determining When to Add ®
Nonstatin Therapy
A Quantitative Approach Post-statin era

Jennifer G. Robinson, MD, MPH," Roeland Huijgen, MD, PuD,"” Kausik Ray, MBCuB, MD, MPuiL,” Jane Persons, PuD,”
John J.P. Kastelein, MD, PuD,” Michael J. Pencina, PuD“
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Safety of Atorvastatin 80 mg in Clinical Trials

Follow-up Patients  TALT/AST  TCK >10x
>3x ULN 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%)

+* Am J Cardiol 2006;97:61-67
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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 15! prevention ?



Structure of fatty acid
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Stearic acid
(found in butter)

BR A AE AL R

UNSATURATED
Linoleic acid
(found in vegetable oil)

2NN T

VS.

TRANS
trans-Linoleic acid
(found in some
margarine)

II-IHHH
HCCCC
HHHH

F
H
wH

HHHH
HCCCC°
HHHH

Omega-3 fatty acids
CH;\:/\:_&—/\/\/\/\OOOH

ALA: a-Linolenic acid C18:3 n-3

CH, — — — — —
EPA: Eicosapentanoic acid C20:5 n-3

CHy ~—— — — — = =
DHA: Docosahexanoic acid C22:6 n-3

Omega-6 fatty acids
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TG and fatty acids

Condensation reaction between glycerol and fatty acids
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Hydrolysis is the reverse of this wf= 310

process, catalysed by lipase

Lipids are glycerol combined with 1, 2 or 3 fatty
acids, therefore triglycerides are lipids



- American
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life is why*

FACTS oNFAT

The American Heart Association recommends replacing bad (saturated) fats
with good (unsaturated) fats as part of a healthy eating pattern.

[ i ARTIFICIAL TRANS FAT
% HYDROGENATED OILS
& . _&TROPICALOIS

'UNSATURATED
(POLY & MONO)

COCONUT oIk

< \/’ - Lowers rates of cardiovascular and alkcause mortality ( X ’ - Increases risk of cardiovascular disease ‘ X ’ Increoses risk of heart disease

- Raises bad cholesterol levels Raises bad cholesterol levels

- Lowers bad cholesterol & triglyceride levels
 Provides essential fats your body needs but

can't produce itself
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EPA is a member of omega-3 PUFA
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Omega 6 X8 =42 : Arachidonic acid
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Metabolic Pathways of Omega-3 and Omega-6 Fatty Acids

Omega-6 Omega-3 |
Linoleic Acid (LA) Alpha-Linolenic Acid (ALA) |
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Americans have excessive omega-6 in HUFA & an omega-3 deficit
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o 200
?6 y=30323x - 74.8
x R =|0.9866
S 150
o
o ® -usa
intil
g 100 Quiebec C e
- 50
0 o
= = A high % omega-6
0 Greengand ‘means Omega-3 deficit

yPriméry Preventon 30 40 50 60 70 80

h h ==
R % omega-6 in HUFA——. 1 '

| Lands, Lipids 2003 (Apr.); 38: 317-321
http:/fefaeducation.nih.gov/sig/personal.htm| |




Outlines

« EPA/DHA for secondary prevention



Dietary supplementation with n-3 polyunsaturated fatty acids and
vitamin E after myocardial infarction: results of the

GISSI-Prevenzione trial

Pharmacological therapy

11 324 patients surviving recel Antiplatelet drugs

assigned supplements of n-3 P Baseline 2601 (92- 2%)
n=2830), both (n=2830), or noi & months 2308 (88-2%)
42 months 1707 (83-4%)
Open-label, randomized design Angiotensin-converting-enzyme inhibitors
' Baseline 1298 (46-0%)
& months 1033 (39-5%)
, 42 months 788 (38-5%)
B-blockers
N=11324 . Baseline 1237 (43-9%)
6 months 1092 (41-7%)
42 months 807 (39-4%
Cholesteroldowering drugs
0 6 12 Baseline 124 (4-4%)

% % t 1 6 months 782 (28 6%)
42 months 1003 (46 0%)

1g Omacor €1 460 mg EPA 52380 mg DHA Lancet. 1999 Aug 7;354(9177):447-55




Dietary supplementation with n-3 polyunsaturated fatty acids and
vitamin E after myocardial infarction: results of the
GISSI-Prevenzione trial

Baseline TC 210 mg/dL, LDL-C 137 mg/dL, TG 162 mg/dL
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Figure 2: Percentage differences in blood lipid concentrations
at 6 months

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



All Two-way analysis Four-way analysis
(n=11324) n-3 PUFA Control Relative risk n-2 PUFA Control Relative risk
(N=5666) (Nn=5668) (95% CI) (N=2836) (N=2828)
Main endpoints
Death. non-fatal MIl. and non-fatal stroke 1500 (13-3%) T15 (12-6%) 785 (13-9%) 0-90 (0-82-0-99) 356 (12-3%) 414 (14-6%)
Cardiovascular death. non-fatal MIl, and non-fatal stroke 1155 (10-29%) 547 (9-7%) 608 (10 -8%) 0-89 (0-80-1-01) 262 (9-2%) 322 (11-4%)
Secondary analyses
All fatal events 1017 (9-0%) A4T2 (8-3%) D45 (9-6%) 0-86 (0-76-0-97) 236 (8 3%) 293 (10-4%) 0-80 (0-67-0-294)
Cardiovascular deaths 639 (5-6% 291 (5 1%) 348 (6-2%) 0-83 (0-71-0-97) 136 (4-8%) 193 (6-8%) O-70 (0O-56-0-87)
Cardiac death 520 (4-6% 228 (4-0%) 292 (5-2%) O0-78 (0-65-0-92) 108 (3-8%) 165 (5 8%) 0-65 (0-51-0-82)
Coronary death 479 (4-2% 214 (3-8%) 265 (4 7%) 0-80 (0-67-0-96) 100 (3-5%) 151 (5 3%) 0-65 (0-51-0-84)
Sudden death 286 (2-5% 122 (2-2%) 164 (2-9%) 0-74 (0-58-0-93) 55 (1-9%) 99 (3-5%) 0-55 (0-40-0-76)
Other deaths 378 (3-3% 181 (3-2%) 197 (3-5%) 0-91(0-74-1-11) 100 (3-5%) 100 (3-5%) 0-99 (0-7T5-1-30)
Non-fatal cardiovascular events 578 (5 1% 287 (5 1%) 291 (5-1%) 0-98 (0-83-1-15) 140 (4-9%) 144 (5-1%) 0-96 (O-76-1-21)

Other analyses

CHD death and non-fatal Ml
Fatal and non-fatal stroke

0%

-5%

-10%

-15%

-20%

-25%

-30%

-35%

-40%
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-50%

Death

Non-fatal AMI
Non-fatal stroke

p<0.02

Non-fatal AMI
Non-fatal stroke

-20%
p<0.008

Overall

mortality

-21%
p<0.02

0-62-0-90)
- 0-87-1-96)

Non-fatal
events

Sudden

CV death death

-44% p<0.01
Lancet. 1999 Aug 7;354(9177):447-55



Intensive versus Moderate Lipid Lowering with Statins
after Acute Coronary Syndromes

Christopher P. Canno iel J. Rader, M.D.,

Jean L. Rouleau, M.D., Re 2004 NEJM PROVE'IT Pfeffer, M.D., Ph.D.,
and Allan M. Skene, Ph.D Atorvastatin 80mg VS. PravaStatin 40mg erapy—Thrombolysis

Hazard Ratio (95% CI) Risk Reduction

CHD death HR 0.7

Death from CHD

28

Death from other causes

MI B 13
Death or M| B 18
Death from CHD or M B 16
Revascularization —— 14
Ml]érir)emvaél':_lutl)arzatlon, or death B 14
W hospitalnation e O 29
Stroke B > 9

QEO | | 1.00 | | | IED |
High-Dose Standard-Dose
Atorvastatin Better Pravastatin Better

N EnglJ Med 2004;350:1495-504



Omega-3 Polyunsaturated Fatty Acid (Fish Oil)
Supplementation and the Prevention of Clinical

Cardiovascular Disease
A Science Advisory From the American Heart Association

SECONDARY PREVENTION OF CHD AND SCD
AMONG PATIENTS WITH PREVALENT CHD

............ the majority of co-
authors concluded that treatment with omega-3 PUFA
supplements Is reasonable for the secondary preven-
tion of CHD death (Class lla Recommendation); a mi-

nority of coauthors preferred a sligntly lower strength
of recommendation for treatment of patients with this
indication (Class Ilb Recommendation).

Circulation. 2017;135:e867—e884



JAMA Cardiology | Original Investigation

Associations of Omega-3 Fatty Acid Supplement Use With
Cardiovascular Disease Risks
Meta-analysis of 10 Trials Involving 77 917 Individuals

Theingi Aung, MBBS, FRCP; Jim Halsey, BSc; Daan Kromhout, PhD; Hertzel C. Gerstein, MD; Roberto Marchioli, MD; Luigi Tavazzi, MD;
Johanna M. Geleijnse, PhD; Bernhard Rauch, MD; Andrew Ness, PhD, FFPH; Pilar Galan, MD, PhD; Emily Y. Chew, MD; Jackie Bosch, PhD;
Rory Collins, FMedSci, FRCP; Sarah Lewington, DPhil; Jane Armitage, FRCP, FFPH; Robert Clarke, MD, FRCP, FFPH; for the Omega-3 Treatment Trialists'

Mean
Trial o
Dose of EPA/ Male, No. Duration, Mean (SD) 26D
Study (Year) Patients, No.  DHA (mg/d) (%) y Age, y Prior CHD Prior Stroke Prior Diabetes Statin Use
DOIT (2010) 563 1150/800 563 3 70 (3) 133 (23.6) 37 (6.6) 46 (8.2) NA
(100)
AREDS-2 (2014) 4203 650/350 1816 4.5 74 (NA) 405 (9.7) 211 (5.0) 546 (13.0) 1866 (44.4)
(43.2)
SU.FOL.OM3 2501 400/200 1987 4.7 61 (NA) 1863 (74.5) 638 (25.5) 440 (17.9) 2079 (83.1)
(2010) (79.4)
JELIS (2007)?P 18 645 1800/NA 5859 4.6 61 (8) NA NA 3040 (16.3) 18645
(31.4) (100.0)
Alpha Omega 4837 226/150 3783 3.3 69 (6) 4837 (100.0) 345 (7.2) 1014 (21.0) 4122 (85.2)
(2010) (78.2)
OMEGA (2010) 3818 460/380 2841 1 64 (NA) 796 (22.5) 192 (5.5) 948 (27.0) 3566 (94.2)
(74.4)
R&P (2013) 12505 500/500 7687 5 64 (NA) Not stated (30) 594 (4.8) 7494 (59.9) 12505 (100.0)
(61.5)
GISSI-HF (2008) 6975 850/950 5459 39 67 (11) 3614 (51.8) 346 (5.0) 1974 (28.3) NA
(78.3)
ORIGIN (2012) 12536 465/375 8150 6.2 64 (8) 8094 (64.6) 10877 11081 6739 (53.8)
(65.0) (86.8) (88.4)
GISSI-P"(1999) 11334 850/1700 9658 35 59 (11) 11334 (100.0) NA 2139 (18.9) NA
(85.2)
Total 77917 NA 47 803 4.4 64 31076/ 13240/ 28722 49522 (83.4)
(61.4) 46767 47938 (36.9)

(66.4) (27.6)

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



JAMA Cardiology | Original Investigation

Associations of Omega-3 Fatty Acid Supplement Use With
Cardiovascular Disease Risks
Meta-analysis of 10 Trials Involving 77 917 Individuals

Theingi Aung, MBBS, FRCP; Jim Halsey, BSc; Daan Kromhout, PhD; Hertzel C. Gerstein, MD; Roberto Marchioli, MD; Luigi Tavazzi, MD;
Johanna M. Geleijnse, PhD; Bernhard Rauch, MD; Andrew Ness, PhD, FFPH; Pilar Galan, MD, PhD; Emily Y. Chew, MD; Jackie Bosch, PhD;
Rory Collins, FMedSci, FRCP; Sarah Lewington, DPhil; Jane Armitage, FRCP, FFPH; Robert Clarke, MD, FRCP, FFPH; for the Omega-3 Treatment Trialists'

Collaboration

No. of Events (%)

Source Treatment Control Rate Ratios (Cl)
Nonfatal myocardial infarction
Open 285(1.9) 316 (2.1) 0.90(0.73-1.11)
Blind 836 (3.5) 839 (3.5) 0.99(0.87-1.13)
All 1121 (2.9) 1155 (3.0) 0.97 (0.89-1.05)

Coronary heart disease death

276 (1.8)
1025 (4.3)

337(2.2)
1057 (4.4)

P=.40

0.81 (0.66-1.01)
0.96 (0.86-1.09)

Any coronary heart disease

512(3.4)

2573 (10.7)

598 (4.0)
2590 (10.8)

0.85(0.72-0.99)
0.99 (0.91-1.07)

3085 (7.9)

3188 (8.2)

0.96 (0.90-1.01)
P=.12

Favors : Favors
Treatment ;| Control

—._._
_._
<>
:
:
_._
.3
<

0.5

1.0 2.0
Rate Ratio

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



Effect of n-3 polyunsaturated fatty acids in patients with
chronic heart failure (the GISSI-HF trial): a randomised,
double-blind, placebo-controlled trial

New York Heart Association class lI-1V, 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)

n-3 PUFA Placebo Medical treatment
) (n=3481) ACE inhibitors 2696 (77.2%) 2678 (76-9%
Patients’ characteristics
ARBs 673 (19-3% 648 (18-6%
Age (years) 67 (11) 67 (11)

Age >70vyears

Women

Heart disease risk factors

1465 (41-9%)
777 (22:2%)

1482 (42-6%)
739 (21-2%)

ACE inhibitors/ARBs

B blockers

Spironolactone

)
3268 (93-5%)
2275 (65-1%)
1347 (38-6%)

)

)
)
3252 (93-4%)
2247 (64-6%)
1393 (40-0%)

)

( (
( (
( (
( (
BMI (kg/m?) 7(5) 7(5) ( (
SBP (mm Ha) 126 (18) 126 (18) Diuretic drugs 3127 (89-5% 3133 (90-0%
DBP (mm Hg) 77 (10) 7 (10) Digitalis 1296 (371%) 1292 (37-1%)
Heart rate (beats per min) 72(13) 3(14) Oral anticoagulant drugs 1027 (29:4%) 082 (28-2%)
C%Jrrent smoking | 502 (14-4%) 485 (13-9%) Aspirin 1673 (47-9%) 1685 (48-4%)
History of hypertension 1886 (54-0%) 1923 (55-2%)
NYHA class Other antiplatelet agents 345 (9-9%) 371 (10-7%)
itrates 1236 (35-4%) 1236 (35-5%
Average LVEF 33'1 %! NYHA FC " 63'5% alcium-channel blockers 343 E9 8%) 366 ElO 5%;
— — Amiodarone 668 (19-1%) 690 (19-8%)
Statin (open) 778 (22-3%) 801 (23:0%)

1g Omacor

Bl 460 mg EPA52380 mg DHA

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



Effect of n-3 polyunsaturated fatty acids in patients with
chronic heart failure (the GISSI-HF trial): a randomised,
double-blind, placebo-controlled trial

s)

Probability of death (all cause

07 —

0:6 -

05

0-4

03

02

01+

- - - - Placebo
—n-3PUFA

Adjusted HR* 0-91(95:5% C1 0-833-0-998); p=0-041
Unadjusted HR 0-93 (95-5% C10-852-1.021); p=0-124

Log-rank test p=0-124

Death HR0.91 p=0.04 [N

death oradmission for cardiovascular rea:

Probability of all-cause

0-6

05 -

0-4 ]

03

02 4

014 /

Death / CV h HR 0.92 p=0.009

" Adjusted HR* 0:92 (99% C10-849-0-999); p=0-009
Unadjusted HR 0-94 (99% CI 0-869-1.022); p=0-059

Log-rank test p=0-059

6 12 18 24 30 36 42 48 54

Time since randomisation (months)

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



2013 ACCF/AHA Guideline for the
Management of Heart Failure

A Report of the American College of Cardiology Foundation/American
Heart Association Task Force on Practice Guidelines

Developed in Collaboration With the American College of Chest Physicians, Heart Rhythm Society and
International Society for Heart and Lung Transplantation

Endorsed by the American Association of Cardiovascular and Pulmonary Rehabilitation

Omega-3 polyunsaturated fatty acid (PUFA) supple-
mentation is reasonable to use as adjunctive therapy
in_patients with NYHA class 1I-1V symptoms and
HFrEF or HFpEF, unless contraindicated, to reduce

mortality and cardiovascular hospitalizations.>”~*
(Level of Evidence: B)

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.



lvabradine and outcomes in chronic heart failure (SHIFT):
a randomised placebo-controlled stud

Karl Swedberg, Michel Komajda, M 20 1 0 LAN C ET S H I FT urs, Luigi Tavazzi, on behalf of the

SHIFT Investigators™ .
Ilvabradine vs. placebo for CHF

Average LVEF 29%, NYHA Fc 1l 49%

30— — Placebo (491 events)

—— Ilvabradine (449 events)
HR 0.91 (95% Cl 0.80-1.03), p=0.128
g CV Death HR0.91 p=0.13
=
S 204
. -
ﬁ ’____/;’/II""JF
3 _—
= o
: -
n 104 -
@
- e
=
.
'D||||||||||||||||||||||||||||||
0 6 12 18 24 30
Mumber at risk Months
Placebo group 3264 3004 2817 2391 1318 534
lvabradine group 3241 3085 2818 2428 1376 £31

Lancet 2010; 376: 875—-85



2016 ESC Guidelines for the diagnosis and treatment
of acute and chronic heart failure

Patient with symptomatic* HFrEF® B Class
¢ Class Ila

Therapy with ACE-I* and beta-blocker

(Up-titrate to maximum tolerated evidence-based doses)

Still symptomatic NE

and LVEF <35%

Yes i

Y

Add MR antagonist®*
(up-titrate to maximum tolerated evidence-based dose)

Still symptomatic
and LVEF <35%

Yes i
! ! !

Able to tolerate Sinus rhythm, Sinus rhythm,"
ACEI (or ARB)'¢ QRS duration >130 msec HR >70 bpm

ARNI to replace A% 1[I Ineed for Ivabradine
ACE-| CRLE

A 4
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Eftects of n—3 Fatty Acid Supplements
in Diabetes Mellitus

S 20138 NEJM ASCEND S

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.

Stroke, TIA, MI, CV death HR 0.97 p=0.55 .
% 70— Fatty acids
§ 60
(i1, 5]
£ 504
=
“n 40
=
= 30- 0 : . T T ' ! ! ' '
S 0 1 2 3 4 5 6 7 8 9
207
104
0 =T T T T T T T T 1
0 1 2 3 4 5 6 7 8 °

Years of Follow-up

1g Omacor &1 460 mg EPA K380 mg DHA DOI: 10.1056/NEJM0a1804989



Effects of n—3 Fatty Acid Supplements
in Diabetes Mellitus

Fatty Acids

Type of Event (N=7740)

no. of patients with event (%)

Nonfatal myocardial infarction 186 (2.4)
Nonfatal ischemic stroke 217 (2.8)
Transient ischemic attack 185 (2.4)
Vascular death 186 (2.4)
Serious vascular event 689 (8.9)
Any revascularization 368 (4.8)
Serious vascular event or revascularization 882 (11.4)
Fatty Acids Placebo
Year of First Event (N=7740) (N=7740)
no. of patients with event (%)
<3 236 (3.0) 234 (3.0
3to<5 181 (2.5) 186 (2.5)
S5to<7 167 (2.4) 184 (2.6)
=7 105 (2.7) 108 (2.7)
All 689 (3.9) 712 (9.2)

Test for trend across years y’=0.22 (P=0.64)

Placebo
(N=7740) Rate Ratio (95% Cl) P Value
200 (2.6) _— 0.93 (0.76-1.14)
214 (2.8) 1.01 (0.84-1.22)
180 (2.3) 1.03 (0.84-1.26)
228 (2.9) O 0.81 (0.67-0.99)
712 (9.2) 0.97 (0.87-1.08)  0.55
356 (4.6) 1.04 (0.90-1.20)
887 (11.5) 1.00 (0.91-1.09)
0{6 O!S 1!0 1!2 1!4 1{6
Fatty Acids Better  Placebo Better
Rate Ratio (95% Cl) P Value
: 1.01 (0.84-1.21)
0.97 (0.79-1.20)
i 0.91 (0.74-1.12)
i 0.98 (0.75-1.28)
—~— 0.97 (0.87-1.08) 0.55
| | 1 | | |
0.6 0.8 1.0 1.2 14 16
i} L

Fatty Acids Better

Placebo Better

DOI: 10.1056/NEJM0a1804989



Marine n—3 Fatty Acids and Prevention
of Cardiovascular Disease and Cancer

2018 NEJM VITAL

The VITamin D and OmegA-3 Trial (VITAL): Design

20000 Initially Healthy Men and Women
(Men >60 years; Women >65 years)

Vitamin D, (2000 1U/d) Placebo
N=10000 N=10000
[ I | l
EPA+DHA (1 g/d) Placebo EPA+DHA (1 g/d) Placebo
N=5000 N=5000 N=5000 N=5000

Mean Treatment Period = 5.0 years
Blood collection in ~¥12000; follow -up bloods in 2000
Primary Outcomes: Cancer (total) and CVD (MI, stroke, CVD death)

1g Omacor &1 460 mg EPA K380 mg DHA DOI: 10.1056/NEJM0a1811403



Marine n—3 Fatty Acids and Prevention
of Cardiovascular Disease and Cancer

W Major CV events HR 0.92 p=0.24

1.0+
0.9+
0.84
0.71
0.6
0.5+
0.4+
0.3
0.24
0.14

Cumulative Incidence

Placebo
0.039 Hazard ratio, 0.92 (95% Cl, 0.80-1.06)
P=0.24

0.024

0.011

0.0

No. at Risk
Placebo 12,938
n-3 Fatty acids 12,933

Years since Randomization

12862 12,745 12592 12,281 9825 775
12342 12,725 12,594 12322 9878 765

N Any cancer HR 1.03 p=0.56

]
a¥

109 0.069 Hazard ratio, 1.03 (95% Cl, 0.93-1.13)
0.9 0.054 P=0.56
E 089 0.044 Placebo
$ 7 oo ”';.Ftt id
S 0.64 %*"n-3 Fatty acids
£ 0.0 <4
o 0.51
2 0.011
& 044
= 000 | | | | | |
£ 03 o 1 2 3 4 5 6
U2
0.1
0.0 — T T I |
0 1 2 3 4 5 6
Years since Randomization
No. at Risk
Placebo 12938 12747 12544 12330 11981 9543 756
n-3 Fatty acids 12,933 12756 12,566 12,356 11,996 9557 734

DOI: 10.1056/NEJM0a1811403



Marine n—3 Fatty Acids and Prevention
of Cardiovascular Disease and Cancer

n—-3 Group Placebo Group Hazard Ratio
End Point (N=12,933) (N=12,938) (95% Cl)

no. of participants with event

Cardiovascular disease

Primary end point: major cardiovascular 386 419 0.92 (0.80-1.06)
eventy

: - : 567 0.93 (0.82-1.04

All myocardial infarction HR 0.72 (0.59-0.9) ( )

Total myocardial infarction 145 200 0.72 (0.59-0.90)

Total stroke 148 142 1.04 (0.83-1.31)

Death from cardiovascular causes 142 148 0.96 (0.76-1.21)

DOI: 10.1056/NEJM0a1811403



Marine n—3 Fatty Acids and Prevention
of Cardiovascular Disease and Cancer

No.of  n-3 Fatty P Value for
Subgroup Participants ~ Acids  Placebo Hazard Ratio (95% Cl) Interaction
no. of participants
with event
Age 25,871 | 0.84
<Median of 66.7 yr 12,859 129 142 P 0.91 (0.71-1.15)
e |—o—§—| 0.93 (0.78-1.10)
| 0.88
/ I \ u’_ % —— 0.91 (0.76-1.10)
/ Z ZA%N —e—— 0.93 (0.76-1.15)
i 0.26
Non-Hispanic white 18,046 292 289 —— 1.00 (0.85-1.18)
2 8 e 0.74 (0.53-1.03)

| 0.94 (0.55-1.59)

Fish consumption S R

0 44 | | 0.94(0.62-1.44)
d . f' = k i4 349 0.96 (0.82-1.11) o
<Median of 1.5 servings/wk @ *———=  wia
i 147 1 1.01 (0.80-1.26)
i 270 — 0.87 (0.73-1.03)
. . ! 0.77
>Median of 1.5 servings/wk { = == uou
No 19,262 268 288 I—o—e—| e

0.93 (0.79-1.10)
23 (0

q

Fish consumption 25,435
<Median of 1.5 servings/wk 13,514 0.21 (0.67-0.98)
=Median of 1.5 servings/wk 11,921

drndo drio d 5 5
Placebo group 12,944 200 209 —t— 0.96 (0.79-1.16)
Vitamin D group 12,927 186 210 —— 0.88 (0.72-1.08)

No. of cardiovascular risk factors 25,871 1 0.19
0 7,802 92 85 ——— 1.06 (0.79-1.42)
1 8,048 133 141 f——t— 0.95 (0.75-1.20)
=2 9,121 161 193 —e— 0.84 (0.68-1.04)

Baseline aspirin use 25,497 H 0.68
No 13,927 192 199 |—~§—| 0.96 (0.78-1.17)
Yes 11,570 187 209 e 0.90 (0.74-1.10)

Baseline statin use 25,447 i 0.57
No 16,557 247 260 —e— 0.95 (0.80-1.14)
Yes 8,890 130 147 —— 0.88 (0.69-1.11)

06 08 10 12 14 16

n-3 Fatty Acids Better ~ Placebo Better
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Low Dose Omega-3 Mixtures Show
No Significant Cardiovascular Benefit

No. of Events (%) Favors | Favors

Source Treatment Control Rate Ratios (Cl) Treatment | Control
Coronary heart disease
Nonfatal myocardial infarction 1121 (2.9) 1155 (3.0) 0.97 (0.87-1.08) ]
Coronary heart disease 1301 (3.3) 1394 (3.6) 0.93 (0.83-1.03) ]
Any 3085 (7.9) 3188 (8.2) 0.96 (0.90-1.01) <
P=12
Stroke
Ischemic 574 (1.9) 554 (1.8) 1.03 (0.88-1.21) i
Hemorrhagic 117 (0.4) 109 (0.4) 1.07 (0.76-1.51) =
Unclassified/other 142 (0.4) 135 (0.3) 1.05(0.77-1.43) =
Any 870 (2.2) 843 (2.2) 1.03 (0.93-1.13) >
P=.60
Revascularization
Coronary 3044 (9.3) 3040 (9.3) 1.00 (0.93-1.07) =
Noncoronary 305 (2.7) 330 (2.9) 0.92 (0.75-1.13) B
Any 3290 (10.0) 3313 (10.2) 0.99 (0.94-1.04) <
P=160
Any major vascular event 5930 (15.2) 6071 (15.6) 0.97 (0.93-1.01) &
P=.10 05 10 20
Rate Ratio

Ipted with permission* from Aung T, Halsey J, Kromhout D, et al. Associations of omega-3 fatty acid supplement use with
liovascular disease risks: Meta-analysis of 10 trials involving 77917 individuals. JAMA Cardiol. 2018;3:225-234. [*https://creativecommons.org/licenses.org/by-i
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Meta-Analysis > J Hum Nutr Diet. 2018 Feb;31(1):67-84. doi: 10.1111/jhn.12493. Epub 2017 Jul 4.

Eicosapentaenoic acid and docosahexaenoic acid
containing supplements modulate risk factors for
cardiovascular disease: a meta-analysis of
randomised placebo-control human clinical trials

Methods: An analysis was carried on 171 clinical trials with acceptable quality (Jadad score >3) that
were identified from a comprehensive electronic search strategy of two databases (Pubmed and
Cochrane Library). A random effect model was used to obtain an overall estimate on outcomes of
interest. Heterogeneity between trial results was tested for using a standard chi-squared test.

Results: Compared with control, EPA and DHA supplements produced significant reductions of
triglycerides of 0.368 mmol L1 [95% confidence interval (CI) = -0.427 to -0.309)], systolic blood
pressure of 2.195 mmHg (95% CI = -3.172 to -1.217), diastolic blood pressure of 1.08 mmHg (95% (I
= -1.716 to -0.444), heart rate of 1.37 bpm (95% CI = -2.41 to -0.325) and C-reactive protein of 0.343
mg L1 (95% CI = -0.454 to -0.232). This analysis indicates an increase in both low-density lipoprotein
cholesterol (mean difference = 0.150 mmol L1 ; 95% CI = 0.058-0.243) and high-density lipoprotein
cholesterol (mean difference = 0.039 mmol L'1; 95% CI = 0.024-0.054). The triglyceride-lowering

effect was dose-dependent.

Conclusions: The lipid-lowering, hypotensive, anti-arrhythmic and anti-inflammatory actions of EPA
and DHA supplements were confirmed in this analysis of randomised placebo-control blinded clinical

trials.



Assessment of omega-3 carboxylic acids in statin-treated
patients with high levels of triglycerides and low levels of

high-density lipoprotein cholesterol: Rationale and design of

the STRENGTH trial _ . .
Primary + secondary prevention

High cardiovascular Risk patients (1. established atherosclerotic cardiovascular
disease, 2. diabetes with an additional risk factor or 3. high-risk primary

prevention) on optimal statin therapy with triglycerides >180 to <500 mg/dL and

high-density lipoprotein cholesterol <42 mg/dL (men) or <47 mg/dL (women)

Epanova 4 g daily (n=6,543)
2.2g EPA + 0.8g DHA

N Corn Qil 4 g daily (n=6,543)

Screening and Lipid
Stabilization Period

4-8 weeks

Treat until 1,600 primary endpoints with a
projected median duration of therapy of 3 years

Primary endpoint: cardiovascular death, non-fatal myocardial infarction, non-fatal
stroke, coronary revascularization or hospitalization for unstable angina

Clinical Cardiology. 2018;41:1281-1288.
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STRENGTH CV outcomes trial of
omega-3 fatty acid stopped for futility

o ADD TOPIC TO EMAIL ALERTS

Cardiovascular Safety of Celecoxib, Naproxen, or Ibuprofen
for Arthritis

Steven E. Nissen, M.D., Neville D. Yeomans, M.D., Daniel H. Solomon, M.D., M.P.H., Thomas F. Liischer, M.D.,
Peter Libby, M.D., M. Elaine Husni, M.D., David Y. Graham, M.D., Jeffrey S. Borer, M.D., Lisa M. Wisniewski, R.N.,

_ Katherine E. Wolski, M.P.H., Qiuging Wang, M.S., Venu Menon, M.D., Frank Ruschitzka, M.D.,
Michael Gaffney, Ph.D., Bruce Beckerman, M.D., Manuela F. Berger, M.D., Weihang Bao, Ph.D.,
and A. Michael Lincoff, M.D., for the PRECISION Trial Investigators*
Steven E. 1 . . .
Nissen Effect of Rosiglitazone on the Risk of Myocardial Infarction

and Death from Cardiovascular Causes

Steven E. Nissen, M.D., and Kathy Wolski, M.P.H.
closed because of a low likelihood of omega-3 carboxylic acids

(Epanova) demonstrating a benefit in the trial population.
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Effects of eicosapentaenoic acid on major coronary events in
hypercholesterolaemic patients (JELIS): a randomised open-

label, blinded endpoint analysis

MitsuhiroYokoyama, Hideki Origasa, Masunori Matsuzaki, Yuji Matsuzawa, Yasushi Saito, Yuichi Ishikawa, Shinichi Oikawa, Jun Sasaki,
Hitoshi Hishida, Hiroshige Itakura, Toru Kita, Akira Kitabatake, Noriaki Nakaya, Toshiie Sakata, Kazuyuki Shimada, Kunio Shirato, for the

Japan EPA lipid intervention study (JELIS) Investigators

19466 patients

21 did not meet inclusion

criteria

805 refused to give consent

16 other reasons

Y

18645 randomly assigned

883 discontinued observation
99 lost to follow-up
361 withdrew consent
423 other reasons

9326 analysed by intention-

4319 controls 0326 EPA treatment
791 discontinued observation
98 lost to follow-up
— 273 withdrew consent B
420 other reasons
—® 9310 analysed by intention- 4 —
to-treat to-treat

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.

A
'

Controls (n=9319)  EPA treatment
(n=9326)
Age (years) 61(9) 61 (8)
Male 2908 (31%) 2951 (32%)
BMI (kg/m?) 24 (3) 24(3)
Cardiovascular history
Myocardial infarction 502 (5%) 548 (6%)
Angina 1484 (16%) 1419 (15%)
CABG or PTCA 433 (5%) 462 (5%)

Lancet 2007; 369: 109098



Effects of eicosapentaenoic acid on major coronary events in

hypercholesterolaemic patients (JELIS): a randomised open-
label, blinded endpoint analysis

MitsuhiroYokoyama, Hideki Origasa, Masunori Matsuzaki, Yuji Matsuzawa, Yasushi Saito, Yuichi Ishikawa, Shinichi Oikawa, Jun Sasaki,

Hitoshi Hishida, Hiroshige Itakura, Toru Kita, Akira Kitabatake, Noriaki Nakaya, Toshiie Sakata, Kazuyuki Shimada, Kunio Shirato, for the
Japan EPA lipid intervention study (JELIS) Investigators

10

Patients with
[ Control >1.7 mmol/L
. 1 EPA T All patients at registration
x®
g -10
©
a
o)
c
& 20 -
o
-30 —
~40 TC LDL-C HDL-C

Triglyceride Triglyceride

Lancet 2007; 369: 109098



Effects of eicosapentaenoic acid on major coronary events in
hypercholesterolaemic patients (JELIS): a randomised open-

label, blinded endpoint analysis

MitsuhiroYokoyama, Hideki Origasa, Masunori Matsuzaki, Yuji Matsuzawa, Yasushi Saito, Yuichi Ishikawa, Shinichi Oikawa, Jun Sasaki,
Hitoshi Hishida, Hiroshige Itakura, Toru Kita, Akira Kitabatake, Noriaki Nakaya, Toshiie Sakata, Kazuyuki Shimada, Kunio Shirato, for the

Japan EPA lipid intervention study (JELIS) Investigators

] ] 12.0 ]
Primary prevention Secondary prevention
HR 0.82 (0.63-1.06) HR 0.81 (0.66-0.99)
8-0 -
4-0 -
Hazard ratio: 0-82 (0-63-1-06) Hazard ratio: 0-81 (0-657-0-998)
p=0-132 p=0-048
01— - T T T 1 0 T T T T 1
0 1 2 3 4 5 0 1 2 3 4 5
Years Years
7478 7204 7103 6841 6678 6508 1841 1727 1658 1592 1514 1450
7503 7210 7020 6823 6649 6482 1823 1719 1638 1566 1504 1442

Lancet 2007; 369: 109098



EPA (eicosapentaenoic acid) alone
works better on CV protection?
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For Inmediate Releaset.I December 13, 2019

Espafiol

The U.S. Food and Drug Administration today approved thefuse of Vascepa (icosgbent
ethyl) as an adjunctive (secondary) therapy to reduce the risk o : Cllar events

among adults with elevated triglyceride levels (a type of fat in the blood) of 150 milligrams

per deciliter or higher. Patients must also have either established cardiovascular disease or
diabetes and two or more additional risk factors for cardiovascular disease. Patients are
advised to continue physical activity and maintain a healthy diet.



Cardiovascular Risk Reduction with
Icosapent Ethyl for Hypertriglyceridemia
Deepak L. Bhatt, ael Miller, M.D.,
Elioﬁ:)A. Brinton, M 2019 NEJM REDUCE-IT Ketchum, Ph.D.,

Ralph T. Doyle, Jr., B.A., Rebecca A. Juliano, Ph.D., Lixia Jiao, Ph.D.,

Craig Granowitz, M.D., Ph.D., Jean-Claude Tardif, M.D., and
Christie M. Ballantyne, M.D., for the REDUCE-IT Investigators*

Characteristic Icosapent Ethyl (N=4089) Placebo (N=4090)
Age

Median (IQR) — yr 64.0 (57.0-69.0) 64.0 (57.0-69.0)

=65 yr — no. (%) 1857 (45.4) 1906 (46.6)
Male sex — no. (%) 2927 (71.6) 2895 (70.8)
White race — no. (%) 3691 (90.3) 3688 (90.2)
Body-mass index:

Median (IQR) 30.8 (27.8-34.5) 30.8 (27.9-34.7)

=30 — no. (%) 2331 (57.0) 2362 (57.8)
Geographic region — no. (%)

United States, Canada, the Netherlands, Australia, New Zealand, 2906 (71.1) 2905 (71.0)

and South Africa
Eastern European 1053 (25.8) 1053 (25.7)
Asia—Pacific 130 (3.2) 132 (3.2)

Cardiovascular risk stratum — no. (%)
Secondary-prevention cohort 2892 (70.7) 2893 (70.7)

Primary-prevention cohort 1197 (29.3) 1197 (29.3)
DOI: 10.1056/NEJM0al1812792




Cardiovascular Risk Reduction with
Icosapent Ethyl for Hypertriglyceridemia

N=8,179, median TG 216 mg/dI, treat EPA 4g/day 4.9years
A Primary Composite Endpoint
0.6
= Placebo: Total Events
Icosapent Ethyl: Total Events
Placebo: First Events
Icosapent Ethyl: First Events

0.4- P<0.0001

0.3

0.5

HR 0.7 (0.62-0.78)

l HR, 0.75
(95% CI, 0.68-0.83)
0.2 1 P<0.0001

0.1 4

Cummulative Events per Patient

0.0 T T T T T

0 ] 2 3 4 5
Years since Randomization
No. at Risk*
Placebo 4090 3914 3674 3236 2788 1653
Icosapent Ethyl 4089 3933 3701 3276 2861 1692

The primary efficacy end point was a composite of CV death, nonfatal Ml, nonfatal stroke,

coronary revascularization, or unstable angina DOI: 10.1056/NEJMoa1812792



Base

A Primary End Point
100 30—
Hazard ratio, 0.75 (95% Cl, 0.68-0.83) -
90 P<0.001 e
g0l 20 PIaceEi)'..-
S e
= 704 s
§ o Icosapent ethyl
frr} 60+ 4 &
- 10 .
< 50+
= _
g 40 0 T T T T T
oo 0 1 2 3 4 5 ]
£ 2 Il
-_...l.-.
10+ et
0 T T T T
0 1 2 3 4 5
Years since Randomization
Aa - Dial

ine triglycerides =200 mg/d

HDL cholesterol <35 mg/d|

Yes

No

Icosapent ethyl

No. at Risk
Placebo 4090
Icosapent ethyl 4089

3837
3861

Years since Randomization

3500
3565

3002
3115

2542
2681

1487
1562

Subgroup

All patients
Risk stratum
Secondary-prevention cohort
Primary-prevention cohort
Region
United States, Canada,
the Metherlands, Australia,
New Zealand, and South Africa

Eastern Europe
Asia—Pacific
Ezetimibe use
No
Yes
Sex
Male
Female
Race
White
Gther
Age
<65 yr
=65 yr
Eram the | Initad States

| and

lcosapent Ethyl

no. of patients with event /total no. of patients (36)

705/4089 (17.2)

559/22092 (19.3)
146/1197 (12.2)

5512906 (19.0)

1431053 (13.6)
11/130 (8.5)

649/3827 (17.0)
56/262 (21.4)

551/2927 (18.8)
154/1162 (13.3)

646/3691 (17.5)
59/398 (14.8)

3222232 (14.4)
383/1857 (20.6)

Placebo

90174090 (22.0)

738(2893 (25.5)
1631187 (13.6)

713/2905 (24.5)

167/1053 (15.9)
217132 (15.9)

234/3828 (21.8)
67262 (25.6)

7152895 (24.7)
186/1195 (15.6)

8123688 (22.0)
89/401 (22.2)

460/2184 (21.1)
4411906 (23.1)

149/823 (18.1)
554/3258 (17.0)

<150 mg/di

kterol <35 mg/dl

Moderate

Low

Baseline LDL cholesterol {derived)
in thirds

=67 mg/dl
>67 to <B4 mg/dl
>24 mg/dl
Baseline high-sensitivity CRP
<2 mgliter
=2 mg/liter

65/412 (158)

rides =200 mg/dl and

149/273 (18.1)
554/3258 (17.0)

232/1290 (18.0)
424[2533 (16.7)
48254 (18.9)

244/1481 (16.5)
243/1347 (18.4)
213/1258 (16.9)

283/1919 (15.0)
4172167 (19.2)

90429 (21.0)

114/794 (27.0)
6873293 (20.9)

310/1236 (25.3)
543/2575 (21.1)
45267 (16.9)

302/1386 (21.8)
307/1364 (22.5)
292/1339 (21.8)

407/1942 (21.0)
494/2147 (23.0)

++M++1“‘+++++

P Value for

Hazard Ratio (95% ClI) Interaction

0.75 (0.68-0.83)
0.14
0.73 (0.65-0.81)
— 0.88 (0.70-1.10)
0.30
0.74 (0.66-0.83)

- 0.84 (0.67-1.05)
0.49 (0.24-1.02)

0.64
0.75 (0.67-0.83)
- 0.2 (0.57-1.16)

033
0.73 (0.65-0.82)
0.82 (0.66-1.01)

018
0.7 (0.69-0.85)
0.60 (0.43-0.83

0.65 (0.56-0.75)
0.57 (0.76-1.00)

214/794 (27.0)
687/3293 (20.9)

02

_ = |
.
-
- 0.69 (0.580.82)
- 0.76 (0.67—0.36)
— = 112(074-169)
0.62
- 0.72 (0.61-0.85)
- 0.1 (0.68-0.96)
- 0.74 (0.62-0.89)
0.07
- 0.68 (0.58-0.79)
- 0.1 (0.71-0.93)
I T T 1
0.6 10 1.4 18
lcosapent Ethyl Placebo
Better Better

DOI: 10.1056/NEJM0a1812792



Effects of Combination Lipid Therapy
in Type 2 Diabetes Mellitus

2010 NEJM ACCORD-lipid

P Value fi
Subgroup Fenofibrate Placebo Hazard Ratio (95% Cl) Interaction
100_ % of events (no. in group)
20— Overall 10.52 (2765) 11.26 (2753)
Sex 0.01
vy Female 9.05 (851) 6.64 (843)
o~ Male 1118 (1914) 13.30 (1910)
- 30 Age 0.25
- 65 yr 8.11 (1838) 9.50 (1822)
c 109 Placebo . '
=65 15.32 (927 14.72 (931
o Fenofibrate . o2 e
= Race 0.09
w 60 Nonwhite 9.70 (856) 8.22 (888)
c White 10.90 (1909) 12.71 (1865)
e Previous cardiovascular disease 0.45
; 0
3 T 1T T T No 7.29 (1757) 7.34 (1745)
0123 45¢672%8 Yes 16.17 (1008) 13.06 (1008)
£ 4[} Glycemia group 0.36

Triglyceride-HOL cholestero
combination

| 006
|
Trighyceride >204 mg/dland 1237 (485) 17.32 (456) ——
|
I

HOL <34 mg/d|
All others 1011 (2264) 1011 (2284)

No. at Kisk Triﬁlécl_er(ig: ;20f4d‘mgjdl and  12.37 (485) 1732 (456 —-—.-
Fenofibrate 2765 2644 2565 2485 1981 1160 412 249 137 Mathers 1011 (2264) 1011 (2284 i

Glycated hemoglobin

P|3Cﬁ‘b0 2753 2634 2528 2442 1979 1161 395 245 131 <8.0% 8.69 (1324) 10.56 (1335)

=8.1% 12.20 (1435) 11.94 (1415)

0.20

T T T T 1
0 1 2

Fenofibrate Better Placebo Better

N EnglJ Med 2010;362:1563-74.



EPA showed survival benefit on patients under
hemodialysis in small RCT and cohort studies

Table 1. Effects of EPA on cardiovascular outcomes in hemodialysis patients

First author Study design EPA dose, Follow-up, Clinical outcome (EPA vs. control)
[Ref.], year g/day years
Nasu [26]?, 179 subjects (EPA [n = 89] vs. 1.8 EPA decreased CV death by 80%
2013 control [n = 90]); prospective, (p=0.037), CV events by 50% (p =
randomized, open-label trial 0.039), and CV death or events by
51% (p = 0.021)
Inoue [27], 176 subjects (EPA[n=51]vs.no 1.8 3 EPA decreased all-cause mortality
2015 EPA [n = 125]); longitudinal, by 58% (p = 0.034)
observational cohort study
Umemoto 459 subjects (EPA [n = 106] vs. 0.9 3 EPA decreased all-cause mortality
[28]% 2015 no EPA [n=353]); both groups by 47% (p = 0.023) and CV
received standard therapy; mortality by 59% (p = 0.029)

longitudinal, observational study

CV, cardiovascular; EPA, eicosapentaenoic acid.  Preliminary evidence; data from European Society of
Cardiology abstract.

Cardiorenal Med 2018;8:18-30



Statins had no impact on all cause or
cardiovascular mortality in dialysis patients.

Statin therapy Placebo Risk Ratio Risk Ratio
Study or Subgroup  Events _ Total Events Total Weight M-H, Fixed, 95% ClI M-H. Fixed, 95% CI
4D2005 121 619 149 636 23.2% 0.83[0.67,1.03]
AURORA2009 324 1389 324 1384 511% 1.00[0.87,1.14)
SHARP2011 172 1533 161 1490 257% 1.04 [0.85,1.27]
Total (95% CI) 3541 3510 100.0% 0.97[0.88, 1.07]
Total events 617 634
Heterogeneity: Chi*= 2.51, df= 2 (P = 0.29); F= 20% =0 o 0=1 3 150 100*

Testfor overall effect Z= 0.61 (P = 0.54) Favours Statin therapy Favours Placebo

Figure 8. Forest plot of comparison for cardiovascular deaths: statin therapy versus placebo.

Statin therapy Placebo Risk Ratio Risk Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
4D2005 297 619 320 636 21.6% 0.95[0.85,1.07]
AURORAZ2009 636 1389 660 1384 452% 0.96 [0.89, 1.04]
SHARP2011 507 1533 480 1490 33.3% 1.03[0.93,1.14]
Total (95% CI) 3541 3510 100.0% 0.98[0.93, 1.04]
Total events 1440 1460

Heterogeneity: Chi*=1.28, df= 2 (P=0.53), F= 0% t t t t {

el A 0.01 0.1 1 10 100
Testfor overall effect Z= 0.69 (P = 0.49) Favours Statin therapy Favours Placebo

Figure 9. Forest plot of comparison for all-cause mortality: statin therapy versus placebo.

Ren Fail, Early Online: 1-8



2019 ESC/EAS Guidelines for the management
of dyslipidaemias: lipid modification to reduce
cardiovascular risk 20195F BN O\ i B2 = 3255

The Task Force for the management of dyslipidaemias of the
European Society of Cardiology (ESC) and European
Atherosclerosis Society (EAS)

New recommendations
Cardiovascular imaging for assessment of ASCVD risk

Assessment of arterial (carotid and/or femoral) plaque burden on arterial ultrasonography should be considered as a risk modifier in individuals

at low or moderate risk.

Cardiovascular imaging for assessment of ASCVD risk
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.

Drug treatments of patients with hypertriglyceridaemia

In high-risk (or above) patients with TG between 1.5 and 5.6 mmol/L (135-499 mg/dL) despite statin treatment, n-3 PUFAs

(icosapent ethyl 2 x 2g/day) should be considered in combination with statins.



National Lipid Association Scientific

Statement on Icosapent Ethyl 5} COLLEGE of

CARDIOLOGY
@herrie R. Webb, PA-C s o N\ [ EXT <O 7ok a3
2019 == /g2 iE =

The National Lipid Association now makes a Class | recommendation
for use of IPE (4 g/d) to reduce cardiovascular risk in patients
o 245 years of age with clinical atherosclerotic cardiovascular
disease (ASCVD) or
o 250 years of age with diabetes mellitus requiring medication
and =1 additional risk factor;
o already on high-intensity or maximally tolerated statin therapy;
o with fasting triglycerides 135-499 mg/dL; and
o with or without ezetimibe.

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

» Why is EPA not DHA effective for 15! prevention ?



EPA and DHA
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EPA / DHA and cell biology



Emerging Mechanisms of Cardiovascular
Protection for the Omega-3 Fatty Acid
Ficosapentaenoic Acid

R. Preston Mason, Peter Libby, Deepak L. Bhatt
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EPA g DHA

\ * Preserves membrane structure and * Increases membrane fluidity and
M Free normal distribution of cholesterol promotes lipid domain changes
» i cholesterol * Inhibits lipid oxidation and related » Has reduced antioxidant activity due to
cholesterol crystal formation lipid disordering effects
« Influences signal transduction pathways *Is concentrated in brain and retinal
related to inflammation and vasodilation membranes

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



New Insights into Mechanisms of Action for Omega-3 Fatty Acids
in Atherothrombotic Cardiovascular Disease

A B4 ke, REREEAREN D AR

ooooooooooo
eeeeee
dddddd

G Wm@iﬁfﬁ%ﬁ ﬁﬁﬁmﬁ?@ A
i %‘8@“’“@&% Y —" 8

eeeeeee
pppppppppppp

DHA

ttttttttt

P o
AT

Endothelial Cell Membrane

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



Eicosapentaenoic acid (EPA) has optimal chain length and degree of
unsaturation to inhibit oxidation of small dense LDL and membrane
cholesterol domains as compared to related fatty acids in vitro

Samuel C.R. Sherratt®, Rebecca A. Juliano”, R. Preston Mason™®*

@ Elucida Research LLC, Beverly, MA 01915-0091, USA EPA ﬁs‘z ;EI; ﬁﬂ fatty acid ;ﬁ //|\ {EI_;_‘: 1 I: E j]

b Amarin Pharma, Inc., Bridgewater, NJ, USA
¢ Department of Medicine, Cardiovascular Division, Brigham and Women's Hospital, Harvard Medical School, Boston, MA 02115-6110, USA
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Vehicle SA OA LA EA AA ALA ETE EPA DPA DHA
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Non Omega-3 Omega-3

Malondialdehyde (MDA) is a marker for oxidative stress

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



Combination EPA/pitavastatin therapy significantly
reduced coronary plaque volume compared to PTV
therapy alone. Plaque stabilization was also reinforced by

EPA/pitavastatin therapy. statin/il_=EPA 55 i /) 73 A B AR BT 1

EPA=1.8g/day

(A) PTV PTV/EPA (B) PTV PTVIEPA
P=0.0024 [0<0.0001 . 30 - ; P<0.0001
80 | 74.2 _ 74.2 E 20 - 0 g
. 66.4 2 10 % _%_
o 60 =
= n
> 40 g 10
= -
- 8 20 g
N G
% - -30
£
g 0

Baseline Follow-up Baseline Follow-up

Methods: We enrolled 193 CHD patients who underwent percutaneous coronary intervention (PCl)
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-I1VUS).

Journal of Cardiology 70 (2017) 537-544



New Insights into Mechanisms of Action for Omega-3 Fatty Acids
in Atherothrombotic Cardiovascular Disease

EPAEM0...... EPAIEZD ...

« Endothelial function * Cholesterol crystalline domains
« NO bioavailability * oxLDL
+ EPA/AA ratio " RLP-C
» Adhesion of monocytes
« [L-10
) . » Macrophages
» Fibrous cap thickness . Foam cells
* Lumen diameter
+ Plaque stabili e
aque stability « [CAM. 1
* hsCRP
* Lp-PLA,

* Plaque volume

» Arterial stiffness

* Plaque vulnerability
» Thrombosis

 Platelet activation

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



Antiinflammatory Therapy with Canakinumab
for Atherosclerotic Disease

P.M. Ridker, B.M. Everett, T.
S.D. Anker, J.J.P. Kastelein, J.

onseca, J. Nicolau, W. Koenig,
201 7 NEJM CANTOS enzatti, T. Forster, Z. Kobalava,
L. Vida-Simiti, M. Flathe R.P.T. Troquay, P. Libby,

and R.J. Glynn, for the CANTOS Trial Group*
Canakinumab: monoclonal antibody to interleukin-1
10,061 patients with previous Ml and CRP > 2 mg/dL

—&— Placebo Canakinumab, Canakinumab, Canakinumab,
50 mg 150 mg 300 mg

Non-fatal MlI, stroke, and CV death

Dose dependent reduction of CRP

o\ - - | gl P=0021

 3.86 vs 4.5/100p-y, HR 0.85, p=0.021

~304
_40-
_50-

Percent Change from Baseli

—60-

-70

T T T T T T 1
0o 3 6 9 12 24 36 48

Months
No effect on LDL-C
i I | 0 | | | | |
E g 10 ‘ T T T T \ O ]_ 2 3 4 5
S E 0o 3 6 9 12 24 36 48
Months

N EnglJ Med 2017;377:1119-31




EPA / DHA and lipid profile



Review of Cardiometabolic Effects of Prescription Omega-3 Fatty

Acdds  DHA + EPA TJBEE % LDL-C_LF

Megan F. Burke ' - Frances M. Burke? - Daniel E. Soffer?

EPA + DHA EE EPA-only EPA + DHA FFA
EE
Brand name Lovaza®, Omtryg™?® Vascepa® Epanova®
Generic Yes No No
available
EPA/DHA 55/45 100/0 73/27
(%)
n-3FA EPA 0465 g EPA 1 g EPA 0.550 g
g/capsule DHA 0375 g DHA 0.20 g
Regimen, 2 caps twice daily or 2 caps 2 caps twice daily or
capsules 4 caps daily with twice 4 caps daily with
meals daily or without meals

VLDL-C — 40.8 — 29 — 21 FDA{EEE*‘SI-

apoB Not reported — ob + 2

Curr Atheroscler Rep (2017) 19: 60



HIGHLIGHTS OF PRESCRIBING INFORMATION

These highlights do not include all the information needed to use
OMTRYG™ safely and effectively. See full prescribing information for

OMTRYG.

OMTRYG (omega-3-acid ethyl esters A) capsules, for oral use

Initial U.S. Approval: 2004

Parameter

Omega-3-Acid Ethyl Esters* Placebo
N =42 N =42
BL % Change BL % Change

Difference

Omega-3-Acid Ethyl Esters* Placebo
N =42 N=42
Parameter BL % Change BL % Change Difference
Non-HDL-C 271 -13.8 292 -3.6 -10.2
TC 296 9.7 314 -1.7 -8.0
VLDL-C 175 -41.7 175 -0.9 -40.8
HDL-C 22 +9.1 24 0.0 +9.1
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HIGHLIGHTS OF PRESCRIBING INFORMATION

These highlights do not include all the information needed to use
VASCEPAF® safely and effectively. See full prescribing information for
VASCEPA.

VASCEPA® (icosapent ethyl) capsules, for oral use
Initial U.S. Approval: 2012

------------------------- RECENT MAJOR CHANGES ----===s=smseeeecneaneannnnen
Indications and Usage (1) 12/2019
Warnings and Precautions, Atrial Fibrillation/Flutter (5.1)  12/2019
Warnings and Precautions, Bleeding (5.3) 12/2019

VASCEPA 1s an ethyl ester of eicosapentaenoic acid (EPA) indicated:

e as an adjunct to maximally tolerated statin therapy to reduce the risk of
myocardial infarction, stroke, coronary revascularization, and unstable
angina requiring hospitalization in adult patients with elevated triglyceride
(TG) levels (= 150 mg/dL) and

o established cardiovascular disease or
o diabetes mellitus and 2 or more additional risk factors
for cardiovascular disease. (1)
as an adjunct to diet to reduce TG levels in adult patients with severe
(= 500 mg/dL) hypertriglyceridemia. (1)




“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)
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Prescription

Settings

T@’ Medicare

() Drug Info

A Side Effects

Put
GoodR
in your
pocket.
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Vascepa lcosapent Ethyl

Vascepa (icosapent ethyl) is used to treat high triglyceride levels. It is more popular than other comparable drugs. There are currently
no generic alternatives to Vascepa.

GoodRx has partnered with InsideRx and Amarin to reduce the price for this prescription. Check our savings tips for co-pay cards,
assistance programs, and other ways to reduce your cost. Vascepa is covered by some Medicare and insurance plans.

brand ~ capsule ~ 1g 120 capsules ~
« SHARE ~
Free Coupons Savings Clubs © Mail Order
Prices as low as $241.40 No prices Prices as low as $337.20

o Set your location for drug prices near you

$241.40

with free disco,

Kroger Pharmacy $397 retail
Save 39%

GET FREE DISCOUNT

Exclusivel Restrictions apply

Walgreens $396 retail $241.40 GET FREE DISCOUNT

Save 39% with free discount

Exclusive! Restrictions apply

Costco $399 retail $241 .40 GET FREE DISCOUNT

Save 39% with free discount . —
Exclusivel Restrictions apply
Albertsons $390 retail $241.40 GET FREE DISCOUNT
Save 38% with free discount

Exclusivel Restrictions apply



Alirocumab and Cardiovascular Outcomes after Acute
Coronary Syndrome

S 2018 NEJM ODYSSEY OUTCOME [ieees

C. Hanotin, R.A. H Pordy, K. Qumtero
M.T. Roe W.J. Sasiela, J.-F. Tamby, P. Tricoci, H.D. White, and A.M. Zeiher,
for the ODYSSEY OUTCOMES Committees and Investigators™

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

LDL-C 92 to 38 mg/dL 9 5% vs. 11.1%, RR 0.85

ODYSSEY medlan 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

m
v @
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0 4 8 12 16 20 24 28 32 36 40 44 48

Years since Randomization

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



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.
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