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OMEGA-3 VS B{THTGE4)
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Table 12. Effect of Lipid-Lowering Therapies on
Triglyceride Reduction504,480a-480d

Drug % Triglyceride Reduction
Fibrates 30-50
Immediate-release niacin = i - 20-50
[F—MH BiERTEY)
Omega-3 20-50
Extended-release niacin 10-30
SN | o pe g sty e
Ezetimibe 5-10

— Circulation. 2011;123:2292-2333.
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EPA is the member of omega-3 PUFA

Fats and fatty acids
l BEBhES

Y Y

Saturated fats

Unsaturated fats

Animal fats, butter, lard R R B
RS AHAS l
0OH EPA + +
{ij o Polyunsaturated fats Monounsaturated fats
%ﬁwaEM@ BT R BRI AHES
g DHA si5% Non-Essential
{:Y\m + Essential %% +

Omega 3 fatty acids Omega 6 fatty acids Omega 9 fatty acids

F5 A7 Eicosapentanoic acid: Corn oil Exi Olive oil
L fish, shellfish Safflower oil Avocados
B  Docosahexanoic acid: Sunflower oil sz Peanuts e
m fish, shellfish Almonds

o linolenic acid: Py
flaxseed, soybean,
walnut, rapeseed oils




OMEGA-3#1383% ; OMEGA-61E3& 3%

Omega-6 Omega-3 |
Linoleic Acid (LA) Alpha-Linolenic Acid (ALA) |
Polyunsaturated oils, including flax, Black Currant (15%) Flax (85%)

corn and safflower |

Delta-6-desaturase Delta 6 enzymes impaired by aging, alcohol and Delta-6-desaturase
nutrient deficiencies, trans fatty acids \
l / and elevated cholesterol. \ ¢
Gamma-Linolenic Acid (GLA) Steridonic Acid (SDA) |
Black Currant, EPO, Borage (18-24% GLA) l |
l Eicosatetiaenoic Acid (ETA)

Dihomo-Gamma-Linolenic Acid (DGLA)
I \ Delta-5-desaturase \

@ Series One Prostaglandin
Delta-5-de — 9 L Anti-inflammatory J |

|

EPA/DHA |
[ Arachidonic Acid (AA)] Fish Oil & Cod Liver Oil
2 " |
¥R v N

Lipoxgenase Cylooxygenase (COX2) Cylooxygenase  Lipoxgenase

| | |
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Differences in concentration of FA in thrombocyte phospholipids
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Omega 6 in diet
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Omega-3 PUFA: Proposed Intrahepatic Mechanisms of Action

Glycerol Cholesteryl ester

Decreased
DGAT2 triglyceride
production
Increased B-oxidation o =
‘ and decreased lipogenesis — ST SR W EEEE
-
VLDL

Fatty acids

Liver

HihEtE =8 ( Diacylgycerol Acyltransferase + DGAT )



Omega-3 PUFA: Proposed Extrahepatic Mechanism of Action

Muscle and adipose tissue Fatty acids

Lipoprotein lipase

Bloodstream

IDL

LDL
receptor

Hepatocyte
Liver
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What difference between pure EPA &
mix-type Omega-3 in CVD prevention ?

5ok Copsuls 1000%

. BB iHem

1000 #3%

v rent

NG 3193700123

Vascepa

(icosapent ethyl)
Capsules

1gram
AMasey Rom

— B

A

Table 1 Prescription Omega-3 Fatty Acid Product Information and Associated Trials

Product Lovaza® =0Omacor Vascepa ZfiEPA Epanova
(Omega-3-Acid Ethyl (Icosapent Ethyl)* (Omega-3-Carboxylic
Esters)' Acids)3™°
FDA approval 2004 2012 2014
Indication Indicated as an adjunct to diet to reduce TG levels in adult patients with severe hypertriglyce
Description « 1-g transparent, soft- + 1-g amber-colored, « 1-g red/brown coated,
gelatin capsules filled soft-gelatin capsules soft-gelatin capsules
with light-yellow oil « Inactive ingredients « Inactive ingredients
« Inactive ingredients include tocopherol, include a-tocopherol,
include a-tocopherol, gelatin, glycerin, porcine Type A gelatin,
gelatin, glycerol, and maltitol, sorbitol, glycerol, sorbitol, and
purified water and purified water purified water
Dosage Total dose: 4 g/day, taken Total dose: 4 g/day, taken Total dose: 2 g/day or

as:
- Single 4-g dose
(4 capsules)
« Two 2-g doses
(2 capsules BID)

as:
« Two 2-g doses
(2 capsules BID)

4 g/day, taken as:
« Single 2-g dose
(2 capsules)
« Single 4-g dose
(4 capsules)

Omega-3 content

Contains at least 0.9 g of

Contains 1g of IPE:

Contains 1g of fish-oil-

OM3FA ethyl esters from « EPA1g derived free FAs with at
fish oils: least 0.85 g of polyunsatu-
« EPA~0.465 g rated FAs, including multiple
« DHA~0.375¢g \\ j OM3FAs from fish oils:
« EPA0.550¢
+DHAO.2 g
T =i = T
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GISSI-Prevention trial

Open-label, randomized design .
Omacor 1g + Vitamin E 300mg

Omacor 1g

Vitamin E 300mg

None

0 6 12 18

t | t t

Time (months)

myocardial infarction: results of the GISSI-Prevenzione trial
Gruppo Italiano per lo Studio della Sopravvivenza nell'Infart
Lancet. 1999 Aug 7;354(9177):447-55



1999 GISSI-P Study

1g Omacor reduced total mortality by 21 % in MI patients

Death CV Death
Non-fatal AMI Non-fatal AMI Overall Sudden Non-fatal
Non-fatal stroke Non-fatal stroke mortality CV death death events

-15%

-20%

p<0.008 p<0.02 v

N =11,323 post-Ml pts
p<0.02

p<0.02

% risk reduction

(GISSI-Prevenzione Investigators, Lancet 1999; 3 4:4 ‘



Anti-arrhythmia effect of Omega-3 Fish Oil

lon Channel
Inhibition

Voltage-
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Channel

Voltage-
Gated K*
Channel

PUFA

Increase in
vagal tone

Conexins
modulation

V. v !

Decrease in membrane
excitability

Increase in Intracellular Voltage

.

7’
2

Transcriptional

=

Inhibition

cx43al

o CTNTN TN ]

e :

J Heart Rate
J Conductivity

Phosphorylation
inhibition




Typical
dietary doses

Typical
supplemental doses

Antiarrhythmia
Triglyceride lowering

Heart rate lowering

Blood pressure lowering

Antithrombosis

Relative strength of effect

[ [ I |
O 500 1,000 1,500 2,000

EPA + DHA intake {mg per day)

I
2,900

Clinical effect

Time course to
alter clinical events

Antiarrhythmia

Triglyceride lowering
Heart rate lowering
BP lowering

Antithrombosis

Weeks

Months to years

Months
Months to years

Weeks

Figure 1 | Schematic of potential dose-response curves that indicate the beneficial physiological effects for intake of

long-chain omega-3 fatty acids. Antiarrhythmic and antithrombotic effects can be clinically beneficial within weeks.

Beneficial clinical effects of heart-rate lowering can be achieved over a period of months, and those for triglyceride and

blood-pressure lowering over a period of months to years. Abbreviations: DHA, docosahexaenoic acid; ePA,

eicosapentaenoic acid. Reproduced with permission from Mozaffarian, D. & Rimm, e. B. JAMA 296, 1885—-1899




2008 GISSI-HF Study
1g Omacor reduced mortality by 9 % in HF patients

Number of all-cause
death

RR=-9% RR =-14%

(P=0.041) (P=0.004)

Number of all-cause

death & hospitalisations

RR=-8%
| ‘ ‘ (P=0.009)
29,1% 29.2% 60 % R R :'8%
% 59.0% (P=0.036)
56,70 %
56,2%

eaths

se d

Number of all-cua
detahs and hospitalisations

Number of all-cause

M Placebo W Omacor M Placebo M Omacor

|7 <
Lancet. 2008 Oct 4;372(9645):1223-30. ,‘
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Effect of Omega-3 Acid Ethyl Esters on Left
Ventricular Remodeling After Acute Myocardial

Infarction

The OMEGA-REMODEL Randomized Clinical Trial BEXslleacizal{olyETde]g)

(1) N=180
(2)Omacor : 4g/X
(3)¥XZ& /5 [ : 6 months

% Change

® Placebo @ O-3FA

gl

8%

6% - 3.4% 4.8%
4% 12% P=0.27 2.1%
2%
0% —— — -
(2%) -
(4%) - 2.1% P=0.073
(6%) -
(8%) | -5.4%
(10%) |
(12%) P=0.0068 P=0.026
-8.8%
(14%) |
(16%) 5 I | | I
LVESVI Non-Infarct Myocardial ~ Infarct Size LVEF
Fibrosis
22

Circulation. 2016;134:378-391
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Mechanisms by which omega-3 may lower
cardiovascular disease risk

Marine Omega-3 Fatty Acids

T EPA-derived
Eicosanoids

4 Arachidonic Acid-

l

4 Inflammation

(eg, L PG, | COX-2,
! CRP, | IL-6, | TNFa
1 1L-10)

A

derived Eicosanoids Other Pathways
{ Blood Pressure d Triglycerides ! Thrombosis
v
May | HF Risk |
d Cardiac Arrhythmias

T Nitric Oxide-Induced
Endothelial Relaxation

Circulation Research. 2020;126:112~12;
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Table 8. Omega-3 PUFA Supplementation for Prevention of Cardiovascular Events: Recommendations for
Clinical Use by Indication and Population

2:%0mega-310]

/

Class (Strength] :
:j""':""‘t"“'"f’;’[] nmenatn | eonmen®® | Secondary prevention of CHD Treatment is llat
Gonor poptn it and SCD among patients with reasonable
Prevention of CVD mortality in Treatment is not I prevalent CHD
diabetes mellitus/prediabetes indicated
Prevention of CHD among Treatment is not I+
patients at high CVD risk indicated
(mixed populations with and
without CHD)
Primary prevention of stroke Treatment is not III*
(high CVD risk [with or without indicated
SO0 aongpans it | rossonale | prevalent CHD])
prevalent CHD
- — — - Secondary prevention of stroke | No recommendation
rimary prevention of stroke reatment is not "
et GOy | Primary prevention of heart No recommendation
Secondary prevention of stroke | Ne recommentation fail ure
Primary prevention of heart No recormmendation !
five Secondary prevention of lla
e it i sl “ | outcomes in patients with reasonable
heart failure '
Primary prevention of AF No recommendation . heart fal l u re
Secondary prevention of AF in Treatment is not I A Based on several RUls.
patients with prior AF indicated V
AF after cardiac surgery Treatment is not I A Based on 1 large RCT (OPERA) and a meta- W
indicated analysis of all existing RCTs.




1g Omega-3(460mg EPA/ 380mgDHA) is useful for
prevent 2¢4 CHD/HF,

Contents how about 15t
prevention ???

* Omega-3 in TG lowering
* What is EPA ?

* EPA/DHA & 2ed prevention

* EPA/DHA & 1st prevention (#]2kFEF)

* Why is EPA not DHA effective for 15 prevention ?
* How to choice EPA product ?

 Conclusions




2018 ASCEND Study
523219 Omacor (EPA460mg+DHA380mg)
R B RIE BB Z W RFEHHES

A First Serious Vascular Event

100+ 15+
90| Rate ratio, 0.97 (95% Cl, 0.87-1.08)
P—0.55 Placebo
(1) RCT — 07 104
. . a\ .
(2) N=15,480 patients with DM but = %7 Fatty acids
. . . v a
without evidence of atherosclerotic & *° 5
. . = 50
cardiovascular disease. 3
n 404
(3) 1g Omacor vs Placebo £ 0 | | | | | | | | |
5 0 0 1 2 3 4 5 6 7 8 9
20+
10- _—
0 I I I I I I I I 1 %
0 1 2 3 4 5 6 7 8 9
Years of Follow-up
No. at Risk
Placebo 7740 7627 7503 7377 7222 7047 5792 3934 2224 1428
Fatty acids 7740 7646 7519 7369 7218 7050 5804 3922 2198 1430
Cumulative benefit per 1000 3+2 2+2 0£3 0+3 0+4 1+4

patients in fatty acid group

N EnglJ Med. 2018 Oct 18;379(16):1540-1550.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Effects+of+n%E2%88%923+Fatty+Acid+Supplements+in+Diabetes+Mellitus+2018+NEJM

20194 Vital Trall
523219 Omacor (EPA460mg+DHA380mg)
:T:\_ EA%/__/L:\%Z%]]_h%EB /\\\)(

A Major Cardiovascular Events

Placebo
1.0 0.034 Hazard ratio, 0.92 (95% Cl, 0.80—1.06)
0.9+ P=0.24
g 087 0.02-
(1)RCT § o7
(2)N=25,871 older adults without 'S 0.6 001
history of CVD or cancer © 057 '
(3)1g Omacor vs Placebo T 044
= 0.00-
€ 0.31
S 0
Y021
0.14
0.0 I
0 1
Years since Randomization
No. at Risk
Placebo 12,938 12,862 12,745 12,592 12,281

n-3 Fatty acids 12,933 12,842 12,725 12,594 12,322

N Engl J Med. 2019 Jan 3;380(1):33-44'



https://www.ncbi.nlm.nih.gov/pubmed/30415629

-

1g Omacor;s 53 (460mg EPA + 380mgDHA)
e SRS EOmega-3EIZIE ?

.
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FISHOIL and CVD

Some recent trials have looked at fish oil supplements for preventing CVD. The results '
seem to indicate pure oil is in, mixed oil is out, and dose and triglycerides matter.

ASCEND " REDUCE-IT

No reduction No reduction 25% reduction N=13K high-risk
in MACE MACE or 5 in MACE patients with
cancer , TG 180-500

2gBID mg/dL

6 1 g EPA/DHA '< purified EPA
1 g EPA/DHA ‘ 4q purified
| N=8K patients EPA/DHA
N=15K pa- w/ CVD/DM +
tients = 40y | N=26K healthy TG 135-499 t._; NCT02104817
with T2D people 250 y i Ongomg
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(S prevenTION WILEY

TRIAL DESIGNS

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

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)

Py

Corn Oil 4 g daily (n=6,543)

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

e T . 2.25EPA +0.8g DHA |

0

@
[ﬁ@

Epanovaes
rerlegicls
-~




2.2 EPA + 0.8g DHA— & H M1 RTERH EX
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1g Omacor = 0.46g EPA + 0.38g DHA
4g Epanova = 2.2g EPA + 0.8g DHA

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) B
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) u
Any 3290 (10.0) 3313 (10.2) 0.99 (0.94-1.04) <
P=.60
Any major vascular event 5930 (15.2) 6071 (15.6) 0.97 (0.93-1.01) <&
P=.10 05 10 20
_ o . _ ) 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-
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20195 Reduce-iti@E - add on 4g EPARR E Rk
_statan u%(CVD or DM)se B ERIMNF(E25% 4]
RIGMESHFREE

(1)N=8,179
(2)Patient type : w/ CVD(70.7%) or DM receiving statin & TG 135 ~ 499 mg/dl(Median TG 216
mg/dl)
(3)Treat EPA 4g/dav 4.9vears
A Primary Composite Endpoint

0.6 )
= Placebo: Total Events

—— |cosapent Ethyl: Total Events
0.5 [ Placebo: First Events [ RR, 0.70

—— Icosapent Ethyl: First Events (95% ClI, 0.62-0.78)
P<0.0001

0.4+

Cummulative Events per Patient

0.3+
l HR, 0.75
(95% CI, 0.68-0.83)
0.2 P<0.0001
0.1+
November 10, 2018, at NEJM.org
0.0 T T T T T
0 1 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

N Engl J Med. 2019 Jan 3;380(1):11-22“



https://www.ncbi.nlm.nih.gov/pubmed/30415628

Primary End Point: reduce-it
CV Death, MI, Stroke, Coronary Revasc, Unstable Angina

30 -
28.3%

Hazard Ratio, 0.75

3 (95% Cl, 0.68-0.83)
g e Placebo RRR = 24'8(%’
< 23.0%  ARR=4.8%
g NNT = 21 (95% Cl, 15-33)
g 10 Icosapent Ethyl P=0.00000001
0 T 1 T T T
0 1 2 3 - 5

Years since Randomization

Bhatt DL, Steg PG, Miller M, et al. N Engl/ J Med. 2018. Bhatt DL. AHA 2018, Chicago.
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Key Secondary End Point: feduce i
CV Death, MI, Stroke

30
Hazard Ratio, 0.74

= (95% Cl, 0.65-0.83)
- 20.0%
g 20 RRR = 26.5%
c ARR = 3.6%
5 —— NNT = 28 (95% Cl, 20-47)
g | 16.2% P=0.0000006
;'6 Icosapent Ethyl

0 I I I I I

0 1 2 3 4 5

Years since Randomization

Bhatt DL, Steg PG, Miller M, et al. N Engl/ J Med. 2018. Bhatt DL. AHA 2018, Chicago.
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1.8g EPA +0g DHA

JELIS Suggests CV Risk Reduction
with EPA in Japanese
Hypercholesterolemic Patients

(1)RCT
(2)N=18,645 patients w or w/ coronary artery disease, all under statin treatment
(3)1.8g EPA vs Placebo

Table 2 Effect of Epadel on Risk of Major Coronary Events® in JELIS and JELIS Substudies

Analysis Group Cohort N HR (95% Cl) P Value Reference

JELIS All patients 18,645 0.81 (0.69-0.95) 0.011 Yokoyama, 2007 [36]
Impaired glucose metabolism® All patients 4565 0.78 (0.60-0.998) 0.048 Oikawa, 2009 [46]
Peripheral artery disease All patients 223 044 (0.19-0.97) 0.041 Ishikawa, 2010 [47]
JELIS 1° prevention 14,981 0.82 (0.63-1.06) 0.132 Yokoyama, 2007 [36]
E’G 2150 mg/dL and/or HDL-C <40 mg/dL 1° prevention 957 047 (0.23-0.98) 0.043J Saito, 2008 [45]
Patients not achieving LDL-C and non-HDL-C goals® 1° prevention 6592 062 (043-0.88) 0.007 Sasaki, 2012 [48]
JELIS 2° prevention 3664 0.81 (0.657-0.998) 0.048 Yokoyama, 2007 [36]
Prior myocardial infarction 2° prevention 1050 0.73 (0.54-0.98) 0.033 Matsuzaki, 2009 [49]
Prior coronary intervention 2° prevention 895 0.65 (0.48-0.89) 0.007 Matsuzaki, 2009 [49]

Brinton and Mason Lipids in Health and Disease (2017) s

Lancet 2007; 369: 1090-98
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(Prlmary prevention)

Total Cohort
(No pre-specified minimum TG)
4 —
N = 18,645 Control (statin) -19%
(p=0.011)
FELME 3
EHEER
Cumulative EPA
Incidence 2 (statin + Epadel 1.8 g/d)
of MACE
(%)
1 —
U 1 | | | | |
0 1 2 3 4 5
Years

p-value adjusted for age, gender, smoking, diabetes, and hypertension
Yokoyama. Lancet (2007)



EPA¥175"TG>150m g/dl & HDL<40mg/dIZE & ,
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Incidence
of MACE
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Sub-group Analysis
(TG>150 mg/dLand HDL <40 mg/dL)

n=957
. -53%
Control (statin) (95% CI: 0.23-0.98)
(p = 0.043)
EPA
(statin + Epadel 1.8 g/d)
1 1 1 1 1
1 2 3 4 5
Years

p-value adjusted for age, gender, smoking, diabetes, and hypertension.
Saito. Atherosclerosis (2008)
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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% Cl M-H, Fixed. 95% CI
4D2005 121 619 149 636 23.2% 0.83[0.67,1.03]
AURORA2009 324 1389 324 1384 51.1% 1.00[0.87,1.14]
SHARP2011 172 1533 161 1490 25.7% 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); = 20% t t

Ty ¢ 0.01 0.1 1 10 100
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]
AURORA2009 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

JAEe 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 v‘
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Cardiovascular events and death

Assessed for eligibility (n=717 )

Not meeting inclusion criteria
(n=484)
Refused to participate

(n=27)

| 206 randomised

Omacor (n=103) %ﬁ
2 S

intervention (n=75)

Allocated to intervention with
placebo (n=103)

Received allocated
intervention (n=80

[

Lost to follow-up (n= 0)
Discontinued intervention (n= 28)
Adverse event (n=9)
Patient refusal (n=12)
Intercurrent disease {n=1}
Non-compliance {(n=0)
Other (n=6)

Lost to follow-up (n=0)
Discontinued intervention (n=23)
Adverse event (n=6)
Patient refusal (n=6)
Intercurrent disease (n=3)
Non-compliance (n=2}
Other (n=6)

Analyzed {n=103)
Excluded from analysis (n=0)

Analyzed (n=103]
Excluded from analysis {n=0}

Figure 1. Flowchart illustrating trial profile.
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Figure 2. Kaplan-Meier survival curve showing the total number of

cardiovascular events and death in the two treatment groups.

Clin ] Am Soc Nephrol 1: 780-786, 2006. doi: 10.2215/C]\V‘
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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 2 EPA decreased CV death by 80%
2013 control [n = 90]); prospective, (p=0.037),CVevents 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.
|~
Cordiorensl
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Relative Risk Positive Peak Net

CvVoT

Reduction (RRR) CvVoT Salesin U.S.
STATIN THERAPY

Statins Various 25-35% \'4 BIR4AN
OTHER LDL-CHOLESTEROL LOWERING DRUGS ON TOP OF STATIN THERAPY

-

Cholesterol Absorption Inhibitors IMPROVE-IT 6% ' R4
FOURIER 15% s
PCSK9 Inhibit V =)—1=k-d W/
nhibitors ODYSSEY 15% SEBEEL/E/H
OTHER DRUGS ON TOP OF STATIN THERAPY
Anti-Inflammatory CANTOS 15% \4
=0 ]
Omega-3 Mixture (Lox%azcgrlg/d) ASCEND/VITAL Not Significant X
EPA (Epadel) EPA=1.8g JELIS 19% v N =L, |
——EPA (Vascepa) EPA=4.0g REDUCE-IT 25% v 03~06%/5 M
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Based on findings from the Reduction of Cardiovascular Event
with Icosapent Ethyl(EPA)-Intervention Trial (REDUCE-IT), an
additional recommendation has been officially added to the
section "Treatment of Other Lipoprotein Fractions or Targets."
The new recommendation reads as follows:

In patients with ASCVD or other cardiac risk factors on a statin |
with controlled LDL-C, but elevated triglycerides (135-499) the
addition of icosapent ethyl(EPA) should be con5|dered to

reduce cardiovascular risk. (Level : A)

Ref. Diabetes Care Volume 42, Supplement 1, January 2019
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Table3 New recommendations, and new and revised concepts

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

CAC score assessment with CT should be considered as a risk modifier in the CV risk assessment of asymptomatic individuals at low or moderate risk.
Lipid analyses for CVD risk estimation

Lp(a) measurement should be considered at least once in each adult person’s lifetime to identify those with very high inherited Lp(a) levels >180 mg/dL
(>430 nmol/L) who may have a lifetime risk of ASCVD equivalent to the risk associated with heterozygous familial hypercholesterolaemia.

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.

Treatment of patients with heterozygous FH

In primary prevention, for individuals with FH at very-high risk, an LDL-C reduction of >50% from baseline and an LDL-C goal of <1.4 mmol/L
(<55 mg/dL) should be considered.

European Heart Journal (2019) 00, 178
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Reason(1) :

EPA has potent antioxidant effects in various apolipoprotein B-
containing lipoprotein particles (LDL, VLDL, and small dense LDL)

and in model membranes.

& o
EPAQODC?’

EPA incorporated
in phospholipid at
sn-2 position

o\

%t’U

G
A DA

\ « Preserves membrane structure and
Fi
I

normal distribution of cholesterol
« Inhibits lipid oxidation and related
cholesterol crystal formation

« Influences signal transduction pathways
related to inflammation and vasodilation

DHA incorporated
in phospholipid at
sn-2 position

AANAYAIRY)

DHA

* Increases membrane fluidity and
promotes lipid domain changes

+ Has reduced antioxidant activity du{to]
lipid disordering effects
+ Is concentrated in brain and retinal

membranes
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Lipid Hydroperoxide (uM)
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Current Atherosclerosis Reports (2019) 21: 2 and cholestero
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Non Omega-3
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Omega-3
Biochim Biophys Acta Biomembr. 2020 Mar 2:183254.

EPA blocks free radical propagation
the lipid bilayer, prevent
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ing lipid oxidation
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EPA reported to exert beneficial effects at
multiple steps in the atherogenic pathway

Smooth Plaque
muscle cell rupture
proliferation  Fibrous and

Monocyte LDL Macrophage Foam cell and cap thrombus

adhesion oxidation infiltration formation  migration  formation  formation

RLP  monocytes LDL ox-LDL CRP foamcells  smooth  pentraxin-3 platelets thrombus fibrous
muscle cells cap

EPA reported to exert beneficial effects at multiple steps in the atherogenic pathway

POSTGRADUATE MEDICINE 2019, VOL. 131, NO. 4M




Combination EPA/statin therapy significantly
reduced coronary plaque volume compared
to statin therapy alone

Methods: We enrolled 193 CHD patients who underwent percutaneous coronary intervention (PCl) in six hospitals. Patients were
randomly allocated to the PTV(pitavastatin) 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).

TAV = total atheroma volume

(A) PTV PTV/EPA (B) PTV PTV/EPA
p=0.0024 p<0.0001 30 __P<0.0001
80 | 742 . 742 E 20 9
' 66.4 > 10 %
2 60 =
£ = 0
£ =
> 2 -10
z 40 2 =
o [~
- 8 20 g
N o
8 20 30
£
5 0
<

Baseline Follow-up Baseline Follow-up

Journal of Cardiology 70 (2017) 537-544 a



EPA has been shown to associate with atherosclerotic plague
membranes in blood vessels where it interferes with lipid
oxidation and various signal transduction pathways linked to

inflammation and endothelial dysfunction.

Table 2  Effects of EPA on plaque progression [2¢, 45]

Under conditions of... EPA increases... EPA decreases...
Endothelial dysfunction and oxidative stress * Endothelial function * Cholesterol crystalline domains
* NO bioavailability * oxLDL
* RLP-C
* Adhesion of monocytes
* Macrophages
* Foam cells
Inflammation and plaque growth * EPA/AA ratio « IL-6
«IL-10 * ICAM-1
* hsCRP
* Lp-PLA,
Unstable plaque * Fibrous cap thickness * Plaque volume
* Lumen diameter * Arterial stiffness
* Plaque stability * Plaque vulnerability
* Thrombosis

« Platelet activation

AA arachidonic acid, EPA eicosapentaenoic acid, AsCRP high-sensitivity C-reactive protein, /CAM-1 intercellular adhesion molecule 1, IL-6 interleukin

6, IL-10 interleukin 10, Lp-PLA, lipoprotein-associated phospholipase A, MMPs matrix metalloproteinases, oxLDL oxidized low-density lipoprotein,

RLP-C remnant lipoprotein cholesterol

Current Atherosclerosis Reports (2019) 2




Reason(2) :

Metabolic data provide evidence that pure-EPA do not raise LDL
cholesterol levels, whereas DHA-based formulations do

Table 2  Prescription 7-3FA products indicated as an adjunct to diet to
reduce TG levels in adults with severe hypertriglyceridemia
(TG = 500 mg/dL) according to FDA-approved product package inserts
[18-21]

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 0.465 g EPA1g EPA0.550¢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 fwice 4 caps daily with
meals daily or without meals
with
meals
% Lipid/LP change Rx vs placebo (per PI)
TG ~ 516 —33° —21°
LDL-C +49.3 -2 + 15
non-HDL-C_— 10.2 — 18 - 10°
TC - 8.0 - 16 -9
HDL-C +9.1 -4 +4
VLDL-C  —40.8 - 29° - 21
apoB Not reported —9b +2

Table 3  Lipid/lipoprotein effects of n-3FA

Mean response to n-3FA  EPA (% change) DHA (% change)
LDL-C =7 + 2.6

TG —15.6 (—4.4t040.5) —22.4(—891t030.3)
HDL-C + 1.4 (+ 3.5%) + 7.3% (+ 6.1%)
non-HDL-C —'2.9(x3.3%) - 12 & 2.9%)
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X2 a day X2 a day

Take two 1-gram capsules Take fpur O.S—grqm capsules
twice a day with food. twice a day with food.

VASCEPA is the first and only prescription
EPA treatment clinically proven, along with
diet, to lower very high triglycerides in
adults by

{35

without raising bad cholesterol (LDL-C).T
Download your Savings Card now and
talk to your doctor about VASCEPA today!
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EVAPORATE: Early Mechanistic Clues to
Vascepa's CV Benefits Qoo

. . NOV. 16-18, 2019 | PHILADELPHIA, PA
Patrice Wendling

November 19, 2019

EJ Read Comment n m <) (= [@ ADDED TO EMAIL ALERTS

PHILADELPHIA — Interim results from a study designed to explain the striking
results from the REDUCE-IT trial with icosapent ethyl (Vascepa, Amarin) show
that the high-dose eicosapentaenoic acid (EPA) therapy slows, but does not
reverse, coronary plaque progression.

Among 67 statin-treated patients with high triglycerides, there was no
significant difference in the primary endpoint — change in low attenuated
plaque — between those treated with icosapent ethyl or placebo in the
EVAPORATE study.

There was significantly less progression, however, in total, noncalcified,
fibrous, and calcified plaque in the icosapent ethyl group on interim CT
angiography at 9 months, Matthew Budoff, MD, UCLA School of Medicine,
Torrance, California, reported here at the American Heart Association (AHA)
Scientific Sessions 2019.



EVAPORATE: Effect of EPA on Improving Coronary Atherosclerosis in

People With High Triglycerides Taking Statin Therapy

Randomized, Double-Blind, Placebo-Controlled Trial

Patient Population (N=~80)

» 30-85 years of age

* TG: 135-499 mg/dL

* LDL-C >40 mg/dL and <115 mg/dL (on statin)

» 21 angiographic stenosis with 220% narrowing by CTA

* No history of MI, stroke, or life-threatening arrhythmia
within the prior 6 months and no history of CABG

Primary endpoint
» Progression rates of low attenuation plaque

Secondary endpoints include

» Plaque morphology and composition

» (non-calcified, total, fibrous, fibrofatty, calcified)
» Markers of inflammation (Lp-PLA,)

e LDL-C and HDL-C

Exclusion criteria:
Severe (NYHA class 1V) heart failure ; Contrast Allergy;
Renal Insufficiency (eGFR <60) or Hypersensitivity to fish and/or shellfish

CABG-=coronary artery bypass graft; CTA=computed tomography angiography.

EPA 4 g/d

—

18 Months

The EVAPORATE study seeks
to determine whether IPE 4g/d
will result in a greater change
from baseline in plague
volume than placebo in statin-
treated patients

EVAPORATE Clinical Trial. https://clinicaltrials.gov/ct2/show/NCT02926027. Updated February 08, 2018. Accessed June 19, 2018.



Fully adjusted median Plaque Progression at 9 months

Low Attenutated Plague

43%

Total Non-Calcified Plaque
35% P=0.010

26% _
Total Plaque ’ P=0.0004
15%
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ty 87%
40%
FibFOUS ° P=0 011
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EVAPORATE: Conclusions

| Mechanistic Study using Coronary CT
Angiography demonstrated benefits of
lcosapent Ethyl as adjunct to statin on plaque
characteristics at 9 months, and study is
continuing to 18 months as planned

| Demonstrated that placebo progression rates
using mineral oil is similar to non-mineral oll
(cellulose) using same methodology, scanner
and laboratory in a matched cohort.



MDCT Coronary Imaging and CV Outcome Trials

Drug CTA Progression CVOT
+++

Rosuvastatin +++ (regression)

Atorvastatin +++ (regression) ot
Estrogen Neutral Neutral
SWVENCEURITRNE a-1dl ++ (slowed progression)  ++

Fish Oil (EPA) ++ (slowed progression)  +++

Testosterone Progression Harmful
Apixaban vs Warfarin + (slowed progression)  +


https://www.ncbi.nlm.nih.gov/pubmed/20592293

Eicosapentaenoic Acid:
Atheroprotective Properties and the Reduction of
Atherosclerotic Cardiovascular Disease Events

These posters and oral presentations were presented from the 28™
to 30" March as part of the American College of Cardiology (ACC)
Together With World Congress of Cardiology (WCC) Virtual Congress

Speakers: Anthony David Pisaniello,’ Stephen J. Nicholls,? Christie M. Ballantyne,*
Deepak L. Bhatt,* Nathan D. Wong®
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School, Boston, Massachusetts, USA

5. Heart Disease Prevention Program, Division of Cardiology, University of California,
Irvine School of Medicine, Irvine, California, USA
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Table 1: JELIS trial and REDUCE-IT characteristics.

JELIS trial characteristics

REDUCE-IT trial characteristics

Homogenous patient population from one country

Multinational study with different patient populations

Prospective, randomised, open-label study

Randomised, double-blind, placebo-controlied study

Patients were receiving low-efficacy statin

Patients were receiving high-efficacy statin therapy

EPA treatment of approximately 2 g/day

EPA treatment of 4 g/day

Baseline EPA 95-97 ug/mL

Baseline EPA 26 ug/mL

Greatest benefit in secondary prevention

Inclusion of mostly secondary prevention and high-risk
individuals with diabetes and AGE

Greatest benefit found in patients with elevated
triglycerides >150 mg/dL and low HDL cholesterol

Entry criteria included elevated triglycerides >150 mg/dL
on statin therapy

Adapted from Yokoyama et al.¢ and Bhatt et al.*

AGE: advanced glycation end products; EPA: eicosapentaenoic acid; HDL: high-density lipoprotein.
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Figure 1: A) Distribution of annual projected Initial and subsequent preventable primary and secondary composite
endpoint events In the USA If eligible Individuals were on Icosapent ethyl (NHANES 1999-2016). B) Distribution
of annual projected initial preventable primary and secondary composite endpoint events In the USA If eligible
Individuals were on Icosapent ethyl based on REDUCE-IT USA results (NHANES 1999-2016).

NHANES: National Health and Nutrition Examination Survey.
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Take home messages

* 1g omega-3 mixture is effective for 2"9 prevention but
not for 15t prevention

* High dose of EPA(1.8~4g) has been proved effective for
15t prevention by recent clinical trials

* “In patients with ASCVD or other cardiac risk factors on
top of statin with controlled LDL-C, but elevated TG (135-
499 mg/dL), the addition of EPA should be considered to
reduce cardiovascular risk” recommended by ADA & »f
ESC/EAS

* High concentration(80%) , without DHA & heavy metal
<0.1ppm are key points to choice EPA product
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