The role of omega-3 fatty acids
in dyslipidemia & cardiovascular disease
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Vascular diseases attribute 58% cause of death in diabetes

Estimated Future Years of Life Lost Owing to Diabetes
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On average, middle-aged adults with diabetes would incur about 6 years of life lost than people without
diabetes

Data were analyzed from individual-participant data on 123,205 deaths among 820,900 people in 97 prospective studies.
3 Seshasai et al. N Engl J Med 2011;364:829-41



Pathophysiology of Type 2 Diabetes

Impaired [Macroangiopathy Microangiopathy
Glucose tolerance
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UKPDS™: Order of Importance of CHD Risk
Factors

Stepwise selection of risk factors, adjusted for age and sex, in 2693
white patients with diabetes, with dependent variable as time to first

CHD event.

Variable P-value
1. LDL-C <0.0001
2. HDL-C 0.0001
3. HbA; 0.0022
4. Systolic BP 0.0065
5. Smoking 0.056
*United Kingdom Prospective Diabetes Study. Turner RC etal. BMJ. 1998;316:823-828
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TexCAPS Total Met S | Diabetes
N 6.595 6.505 20.536 2.410 4.444 9.014 4.159 10.001 5.584 1.501
A LDL-C -26% -27% -29% -29% -36% -25% -28% -21% -24% -20%

Adapted from Libby P, J Am Coll Cardiol 2005;46:1225-1228




Statins reduce 20% CVRR

25 trials of statins with consistent relative risk reduction

0.30+ -70
Relative risk reduction per 1-mmol/L (38.7-mg/dL) reduction in LDL-C:
23% (relative risk, 0.77 [95% Cl, 0.75-0.79]; P<.001)

5 0-407 PCSK9 inhibitors 60
i (2 trials)
kL
§ 0.50+ ? -50
m
=
% lleal bypass
= 0607 (Ltrial) | .- 40
kS [ Statins ] - .
5 0.70- (25 trials) -~ 30
w
= . -
& 0.80 Fibrates Niacin - n—--" 20
g (9 trials) - Bile acid sequestrants

0.904 (2 trials) 10

100_ ...................................................................................................................................................... _0

CETP inhibitors (3 trials)
]-]-CI T T T T T T T T T _10
0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0

Weighted Between-Group Difference in Achieved LDL-C Level, mmol/L
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Secondary Causes of
Hypertriglyceridemia

Positive-energy balanced diet with high saturated fat or
high glycemic index content

Obesity

Uncontrolled diabetes
Hypothyroidism
Nephrotic syndrome

Various medications: antiretroviral regimens, some
phenothiazines and second-generation antipsychotics,
nonselective beta-blockers, thiazide diuretics, oral
estrogens, glucocorticosteroids, tamoxifen, isotretinoin

* Excessive alcohol consumption

0/2018
Bays UEVThe Johns Hopkins Textbook on Dyslipidemia. 2010:245-257.13!
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ABSTRACT

Background and aims: Non-LDL dyslipidemia (NLD) confers cardiovascular risk, and prevalence rates
appear to be high in elderly populations. Small cohorts have identified several lifestyle, anthropometric,
and medical factors associated with NLD. We aimed to assess sex- and age-specific prevalence of NLD in a
contemporary population cohort (n=167729), and to identify independent determinants of NLD,
focusing on lifestyle, anthropometric, and medical factors.
Methods: The prevalence of NLD was assessed per 10-year age intervals in adults without cardiovascular
disease not using lipid-modifying drugs from the Dutch LifeLines cohort. NLD was defined as low HDL-
cholesterol or high triglycerides or high remnant cholesterol as per guideline cut-off values. Multivari-
able regression was used to identify factors independently associated with NLD. Determinants included
age, smoking, alcohol use, physical activity, diet, BMI, diabetes mellitus (DM), chronic kidney disease, and
in women, menopausal state and oral contraceptive use.
Results: NLD occurred in 15—19% of women and 13—30% of men in this cohort, with the highest prev-
alence of 30% in 35-55 year old men. In most age groups, the prevalence in women was lower than in
men. Obesity (both sexes: Odds ratio (OR) 5.3, 95% confidence interval (95%Cl) 5.0-5.7), current smoking
(men: OR 1.8, 95%Cl 1.7-1.9; women OR 2.2, 95%Cl 2.1-2.3), and DM (men: OR 2.2, 95%Cl 1.8-256;
women: OR 2.7, 95%Cl 2.3-3.1) were strongly associated with NLD.
Conclusions: NLD already occurs frequently at an early age. Modifiable lifestyle choices, obesity, and DM
were strong determinants of NLD. Public health efforts could substantially contribute to decrease NLD.
© 2018 Published by Elsevier B.V.

10

ARG peiuunin BAMA

v«":,’

e

. \
x>



TGRS EFEHDLAIENMsdLDL

(hepatic
ipase)

Kidney

:j
Insulin @

(lipoprotein or hepatic lipase)

Q




T ﬁﬂ%@%

i ke RS
Eﬁﬂ"iﬁaﬂ ii:

B Triglyceride ~ *%
160 mg/dL

S
S
i

H:l' ~ 6 s .
ﬂﬂ%iﬂﬁmﬁmim %E%ﬁ@l
G RE AR ~ kR £~ Z & E hAEE
AN T AT %J&zéﬁ%}%‘i 4o R iE
e e % & & B2 0 B
T BT E A B -

ﬁﬁmﬁﬂ% e S I cae 0 31 o
A - FESh R TGS s |
Y

255 sy R e TR
Ej I 28 ﬁ:’}ﬁ'ﬁ*ﬁ*ﬁ



Wl
20 1 BigmRm K BERS \&\

x—  FEKRAMAE B AR

FERER A

EZEEEORERN FERA<100mg/dl BECEHP/BUEN
EEOMEERE <70  statins BHE—FREWE

mg/dl &
eTEREQEER 5 >40 mg/dl AFRIEN NRE R

% >50 mg/dI Bt AR
=FEhEs <150 mg/d| Mg KA FREN

NEREEE - B=F
HHEE >500 mg/dl * 7
# fibrates

ESTEREORER FTERA<130mg/dl EIXZERERRS B
Ea0MEERE <100 HHrBEEIE
mg/dl




Omacor2CKDE & RIFHIEE
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The long-term outcome of patients with IgA nephropathy
treated with fish oil in a controlled trial
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Fish oil (n=55)
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9/10/2018 J Am Soc Nephrol 10:1772-1777, 1999. 2 16



Potential for Omega-3 derived pharmaceuticals

Post-MI
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Omega-6/0mega-3 Rations In
Different Populations

Population T w-6/w-3 ¢

Paleolithic EH&EM 0.79
Greece prior to 1960 1.00-2.00
Current Japan 4.00
Current India, rural 5-6.1
Current UK and northern Europe 15.00
Current US 16.74
Current India, urban 38-50

Mutrients 2N16. 8. 128



Metabolic Pathways of Omega-3 and Omega-6 Fatty Acids

Omega-3 EEW@Q
Alpha-Linolenic Acid (ALA)

Black Currant (15%) Flax (85%)

Omega-6  EESHEY
Linoleic Acid (LA)

Polyunsaturated oils, including flax,
CiOrn

Potential Benefits of Omega-3
Fatty Acids
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Dyslipidemia

* Reduces
triglycerides

Cardiac

* Anti -
Hypertensive
*Anti-arrythmic
*Anti-thrombotic

Atherosclerosis

* Anti-

inflammatory
*‘Haemostatic
*Vasodilation

*Anti-platelet

Non-cardiac

* Ulcerative
Colitis
*Rheumatoid
Arthritis
*SLE
«Septicaemia




EPA/DHA EEBiB84%
omega-3 PUFAEE BB 90% —RET B R

(B i FRUH

e BRIANME

- -\\ 30%
849% EraDHA \

e oy TS .
Other Omega-3 Acid Ethyl Esters =80 mg — Omega-3 Acid Ethyl Esters:
EPAEE =460mg
_E Omega-6 Acid Ethyl Esters =30 mg DHAEE =380mg

Others,including antioxidants =50 mg
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Effects of Nutrition Practices on
TG Lowering

TG Lowering, %

Weight loss (5%-10% of body weight) — 20%

—

Implement a Mediterranean-style diet _ 15%

-4

Add omega-3 fatty acids (per gram) _ 10%

B

Decrease carbohydrate - 1% Energy

i ; 2%
replacement with omega fatty acids
Eliminate trans fats - 1% Energy 1%
replacement with omega fatty acids .
0 5 10 15 20

Miller M, et al. Circulation. 2011;123:2292-2333.17]



Triglyceride-Lowering Mechanisms of Omega-3 FA

Increased VLDL
Reduced VLDL-TG production conversion

VLDL-TG

S — «

Production

ot 0 f-oxidation
U
Acetyl Co-A Y

o Lipogenesis

Expert Rev Cardiovasc Ther. 2008;6(3):391-409
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Figure 2. Time-course of Percent Change in Triglyceride Level (ITT population)
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1 cap/day ; 6months

400-

3504

300
Reduction of

TG for all the 2907
S groups 2004
mg/dl
(mg/dh 450,
100-
904
0-
1 2 3 4 5)
550mg/dl 660mg/dl 750mg/dl 845mg/dl 976mg/dl
Dose =1g/day
27% 36%

ROM. J. INTERN. MED., 2008, 46, 1, 81-86
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Treatment-Emergent Adverse Event (AE): Overview

TABLE 2 Incschend e of Addvidid Evenili (0 [ ol O SADERCTA )

F-ANY = FE Sk Fisevhss = § 1 %0F el F aladnesn
PONY & B SN Flacobss & FE i) aul PO el PN = g AT
im = Blj im = WNj FESL) im = 95 FL%0F | = 4E) FL%0F {m = B9)




¥ OMACOREEStatin i 22241

Treatment-Emergent Adverse Event (AE): Overview

Omacor Placebo
+ Atorvastatin + Atorvastatin

(N=122) (N=122)
Subjects with any AE 79 (64.8%) 72 (59.0%)
Subjects discontinuing for AE 8 (6.6%) 6 (4.9%)
[Sul::je::ta with drug-related AE 16 (13.1%) 16 {13.1%}]
Subjects with SAE 4 (3.3%) 2 (1.6%)
Subjects with drug-related SAE 0 0

SAE=zerous advers event

Maki K et al presented at ATVE meeting April 25, 2009
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ACCORD-Lipid trial PROVE-IT TIMI
M5518 patients with T2DM

mPost ACS trial
24 /OVE (acute coronary syndrome, ACS)

WAIl patients treated with atorvastatin 80 mg or
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1° endpoint: MAGE 0
Follow-up: 4.7 years

Patients with LDL-C < 70 mg/dI
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Omega-3 reduced heart rate

Changein HR Due

Study to Fish Oil (95% CI) % Weight
Eairai 1992 | £30(691-269)

Chestensen 1999 - -180(4.75,1.15)

Chastensen 1999 {group 2) | B 200(4.88,088)

Chestensen 1998 = ] 46.10(-16.10,390)

Chiistensen 1806 B -130(640,2 80) 27
Conquer 1989 — T ] 060(-1056,9.36) 08
Deslypere 1992 = 500{887-013) 22
Deslypere 1992 fgroup 2) - 300(-170,7.70)

Deshypere 1992 group 3) — = H00{-1074-126) 23
Dyeberg 2004 m 030(-314,254) 36
Geelen 2005 —.— 210(-3.90-0.30) 44
GeelerIZDOS B GEO{ 84304) 39

Higher baseline heart rate and longer treatment duratlon

Leunson 1990 S00{-1094,094)

» Direct effects on cardiac
electrophysiological pathway

« Improving left ventricular diastolic

filing
« Augmenting vagal tone

Mozaffarian D et al., Circulation 2005;112:1945-1952 33



Omega-3 reduce blood pressure

- Increase NO production
« Miigate vasoconstriction

Gender®

Male/female .a rl g H:.tErI Slrl

Male only

S response to norepinephrine and §=

w1« Enhance vasodiatory responses
~peve |« IMprove arterial compliance

1.61,0.27)
3.95, —1.52)
0.010

058, —0.10)
034, —0.17)
0.93

Geleijnse JM et al., J Hypertens 2002;20:1493-1499
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Omega-3 improves endothelial function

—o— Omega-3

Q 2.0'

£ - Placebo

QO .

& o 1.5 Subjects: obese adolescents

O 5 .

=B Intervention: Omega-3 1.2 g/days for

2 104

23" 3 months

82 s p<0.01 Measurement: Flow-mediated dilation

o] =97

9 ® (FMD)

[o]

m O-G I I I L L]

0 1 2 3 4 6
Post occlusion time
Omega-3 Placebo p

SBP (mmHg) 111 + 11 110 £ 11 0.67
DBP (mmHg) 64 +7 64 + 6 0.61
HR (bpm) 67 £11 68 £ 8 0.62
PWV (m/s) 70+£09 7.0+ 09 0.76
Al (%) —150+7.6 114+ 11.2 0.05
Intima thickness (mm) 0.055 + 0.007 0.056 + 0.009 0.73
Media thickness (mm) 0.20 + 0.05 0.18 £ 0.04 0.29
Intima-media thickness (mm) 0.25 + 0.05 0.24 + 0.04 0.39
Diameter (mm) 1.9+02 20+ 04 0.05
RHI 1.8+ 04 20+ 06 0.07
F-RHI 0.21 £ 0.16 0.23 £ 0.16 0.61
RHmax (% of baseline at max dil) 19+09 1.6 £0.7 0.095
RHgos (% of baseline at 60 s post-occlusion) 1.7 +1.0 1.3+ 0.6 0.056
AUCp_1 min 0.6 +03 0.5 +0.2 0.23
AUCp_3 min 38+19 32+14 0.07
AUCo_5 min 65+29 55+23 0.11

Dangardt F et al., Atherosclerosis 2010;212:580-585 35



Omega-3 has anti-inflammatory effects

Omega-3 Placebo p

Baseline After 3-month treatment Baseline After 3-month treatment
WBC (109/L) 74+1.1 69+13 71+£20 71+ 14 0.50
Neutrophils (109/L) 3.8+09 36+£10 36+1.1 394+£1.0 0.19
Lymphocytes (10?/L) 27+07 25+06 25106 25+07 0.037
Monocytes (109/L) 0.61+0.14 054 + 013 0.53+0.16 0.57 £ 0.16 0.021
sICAM-1 (pg/mL) N/A 0.68 £ 0.53 N/A 0.91 £ 0.76 0.24
sVCAM-1 (pg/mL) N/A 22420 N/A 1.3+£1.2 0.016
CRP (pg/mL) N/A 1.06 + 0.92 N/A 1.11 £ 0.71 0.87
GM-CSF (pg/mL) N/A 0.46 + 0.28 N/A 0.46 £ 0.21 0.91
IFN-v (pg/mL) N/A 0.70 + 0.28 N/A 0.75 + 0.23 0.55
TNF-a (pg/mL) N/A 52+10 N/A 57+15 0.008
IL-1B (pg/mL) N/A 0.18 £ 0.02 N/A 040 = 0.32 0.023
IL-2 (pg/mL) N/A 1.3+£09 N/A 1.0+ 08 0.004
IL-6 (pg/mL) N/A 1.8+ 05 N/A 21+08 0.035
IL-8 (pg/mL) N/A 22+08 N/A 25407 0.17
IL-10 (pg/mL) N/A 20£1.1 N/A 20+£1.2 0.88
IL-12 p70 (pg/mL) N/A 26+1.2 N/A 26+14 0.84
SAA (pg/mL) N/A 22415 N/A 21+£18 0.44

Subjects: obese adolescents
Intervention: Omega-3 1.2 g/days for
3 months

Dangardt F et al., Atherosclerosis 2010;212:580-585
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Molecular mechanisms of cardioprotection of
Omega-3

EPAm

DHAC@C@;’

Membrane fluidity
(raft, caveolae)

1
FA transporter GPCR(GPR120)

]
X - - SCll R R CO000COHoCo
PLA, lon channels é
E

25 (Na, L-type Ca channel)
No oo
pHAC Y Cytoplasm

—_.Q 4

NUCIEBI’ receptors
NLRP3 y \/
Smad4 R U 3
R Sats 44 *

NF-xB Inflammasome TGF-B signaling

37
Endo J et al., J Cardiol 2016;67:22-27
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A Death from Cardiovascular Causes

B Myccardial Infarction, Stroke, or Cardiovascular Death

0397 Mazard raso, 0.98 (95% C1, 0.87-1.10) ") Homd rato, 1,01 (95% €1, 0.93-1.10)
! 0254 P-072 ,‘ 02%4 P-081
w0204 - 0204
S £
B gsd = -3 Fany acids F o1sd = o3 Famyacids
2 Pacebo 3 = Placebo
010 0.104
0.05+ 0.05+
Q.00 T T T Y T 2 Y 0.00+ T T . 4 T 2 . 4 Y
] 1 2 ) 4 S 6 7 0 1 2 ) ‘ b (3 7
Years of Follow-wp Years of Follow-up
No. ot Risk No, a1 Risk
n-3 Fatty acids €281 6161 6034 5882 57006 3303 8% 109 n-3 Fatty acids 6281 6044 S84 5630 S403 5154 601 M1
Placedo 6255 614) 6017 S84 S685 5452 13893 v PMacedo 6255 6051 5852 5616 35387 5140 3604 766
C Death from Any Cause D Death from Arrbythmia
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g 0254 P-083 025 P-026
H £
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Q.10 0.104
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Ow T T T T T T T Ow‘—'q__ T T 4 L2 12 T
0 i 2 ) 4 5 6 7 0 1 2 b ) 4 S 6 7
Years of Follow-up Years of Follow-up
No. at Risk No. at Risk
-3 Fatty acids 6281 6161 6034 5882 5706 3503 359 89 n-3 Fatty acids 6281 6161 6034 SEI2 5706 5503 1396 A9
Placebo €255 6143 €017 5848 5685 Se52 3853 VW7 PMacedo 6255 6143 6017 SB48 5685 5492 393 W

Figure 2. Primary and Secondary Outcomes.




GISSI-Preventione trial

Recent MI (= 3 mo; median, 16d)

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

Omacor 1g
N=11324 Vitamin E 300mg
None
0 6 1 1 3 42

t $ i ' ! ]

Time (months)

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

Gruppo ltaliano per lo Studio della Sopravvivenza nell'Infarto miocardico

LaAc¢et)/1998Aug 7;354(9177):447-55



Effect of n-3 PUFA treatment in
GISSI-Prevenzione (11,323 post-MI pts)

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

0%
-5%
-10%

-159%

-20%
-20%

-25% p<0.02

-30% p<0.008 p<0.02

-359%
-40%
=459/

-50%

% 5}?5/58%"“““

p<0.01
(GISSI-Prevenzione Investigators, Lancet 1999; 354:447) 0
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@ Placebo @ O-3FA
8%
6% 3.4%
4% 1.2% T
2%
n-“ 2
= [2%) -
H
4%
5 (4%) -2.1%
£ (6%)
(8%) -5.4% -1.9%
(10%)
{]%&EH‘D’EUlEFEHd—EyEEJ"EUDlUH‘EiI'H:|Eb: .,E‘E:ﬁ
(14%) & i EEEEe FEEEE EEEE
e _ = 0 :
LVESW Non-infarct Myocardial  Infarct Saoe LVEF
Fibross l=ft wentricular =j=ction fraction

TLEHFESER
Circulation. 2016;134:378-391.



GISSI-HF (Gruppo Italiano per lo Studio della
Sopravvivenza nell'Infarto Miocardico—Heart Failure)

* GISSI-HF project:

A large-scale, randomized, double-blind study designed to investigate the
effects of omega-3 fatty acids and statin therapy on mortality and morbidity
in patients with CHF (NYHA class 2—4 regardless of cause and LVEF)

» Treatments in the two separate substudies:

GISSI|-HF, PUFA study GISSI-HF statin

n-3 PUFA 1 g daily or placebo Rosuvastatin 10 mg or placebo

« Co—primary end points:

Death and death or admission to the hospital for CV reasons
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G ISSI—H F: ReSu ItS At follow-up of 3.9 years

L Tavazzi (Fondazione IRCCS Policlinico San Matteo, Pavia, Italy)
European Society of Cardiology 2008 Congress

GISSI-HF PUFA: Primary and secondary outcomes?

End point Omega-3 fatty acids Placebo Adjusted hazard ratio

(n=3494), % (n=3481), % (95% Cl)

Primary end points
Mortality 27.3 ! 0.91 (0.833-0.998)

All-cause mortality or hospitalization for  56.7 ! 0.92 (0.849-0.999)
CV causes

Secondary end points

Death from CV causes 204 22.0 0.90 (0.81-0.99)
Sudden cardiac death 8.8 9.3 0.93 (0.79-1.08)
Patients admitted for CV causes ! 4 0.93 (0.87-0.99)
Patients with fatal and nonfatal MI 3.1 3.7 0.82 (0.63-1.06)
Patients with fatal and nonfatal stroke 3.5 3.0 1.16 (0.91-1.53)
9/10/2018 43
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Effects of eicosapentaenoic acid on major coronary events in
hypercholesterolaemic patients (JELIS): a randomised open-

label, blinded endpoint analysis

80% 1st primary prevention

EPA ethyl ester 1.8 g/day plus
low-dose pravastatin or simvastatin
versus statin alone in
hypercholesterolemic patients with
or without CHD

A total of 18,645 patients (primary
prevention cohort, 14,981
patients; secondary prevention

cohort, 3,664 patients).
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9/10/2018 Lancet 2007; 369
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Effects of EPA on the incidence of MCE for the
TG >150 and HDL-C <40 in (JELIS)

5.0

HR: 0.47 ,_l

“ g\c? 95%CI: 0.23-0.98
Q 0 4.0 P =0.043 _53%
- g Control group
S >
5 @ 3.0 ‘_l—
£
S
® o
8 £ 20- JJ
= © A EPA group
£ S
S © 1.0
-
0 ) 1 1 1 1
0 1 2 3 4 5 Years
Number of patients
Control 475 444 432 414 400 392
EPA 482 455 443 427 413 403

9/10/2018
Atherosclerosis 200 (2008) 135-140
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In patients with ischemic stroke
Post hoc analysis of JELIS trial

Occurrence of Stroke (%)

15 »

10 -

0

No. at Risk

no EPA 8862

EPA

8841

Patients without prior
stroke

Hazard ratio: 1.08 (0.95-1.22)
P=0.244

EPA

0 « _"mp;\

1 2 3 4 5
years
8551 8343 8149 7956 7767
8498 8268 8039 7843 7639

Recurrence of Stroke (%)

10

10 1

Patients with prior
stroke

no EPA

Hazard ratio: 0.80 (0.64-0.997)
P=0.047

0 1 2 3 4 5
years

157 125 106 389 361 334

185 439 441 119 400 378

Tanak K et al., Stroke 2008;39:2052-2058
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Association between omega-3 fatty acid
supplementation and risk of major cardiovascular
disease events: a systematic review and meta-analysis

20 studies of 68,680 patients were included, reporting 7044 deaths, 3993 cardiac
deaths, 1150 sudden deaths, 1837 myocardial infarctions, and 1490 strokes.

No. Favors : Favors
| | Omega-3 : Control
Studies  Events  Participants RR (95% Cl) PUFAs
QOutcome
All-cause mortality 17 6295 63279 0.96 (0.91-1.02) —I—
Cardiac death 13 3480 56407 0.91 (0.85-0.98) ——
Sudden death 7 1030 41751 0.87 (0.75-1.01) u
Myocardial infarction 13 1755 53875 0.89 (0.76-1.04) i
Stroke 9 1490 52589 1.05(0.93-1.18) R e m—
0.6 0.8 1.0 1.2 1.4
Relative Risk (95% Cl)
9/10/2018 JAMA 2012 Sep 12;308(10):1024-33. doi: 47

10.1001/2012.jama.11374.
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AHA SCIENCE ADVISORY

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

A Science Advisory From the American Heart Association

Indication (Population)

Class (Strength) of | Level (Quality)
Recommendation Recommendation | of Evidence Comments

Primary prevention of CHD
(general population [without
CHD))

No recommendation One RCT in participants from the general
population (VITAL) is ongoing.

(mixed populations with and
without CHD)

9/10/2018

Prevention of CVD mortality in Treatment is not [Ir* B-R Based on 1 large RCT (ORIGIN) in patients
diabetes mellitus/prediabetes indicated with diabetes mellitus or prediabetes.
One RCT in diabetic patients (ASCEND) is
ongoing.
Prevention of CHD among Treatment is not I+ B-R Of 4 large RCTs, 3 (ORIGIN, R & P, AREDS2)
patients at high CVD risk indicated did not show benefit (although they

were individually underpowered to show
differences in cardiac death), and 1 open-
label RCT (JELIS) showed a benefit in total
CVD events resulting from reduction in
nonhard cardiovascular end points (angina,
revascularizations).

Circulation. 2017;135:00-00. DOI: 49
10.1161/CIR.0000000000000482




Secondary prevention of CHD
and SCD among patients with
prevalent CHD

Treatment is
reasonable

Of 2 large RCTs, 1 (GISSI-Prevenzione) showed
benefit and 1 (Alpha Omega) did not.

0f 3 small RCTs, 1 (DART) showed benefit

and 2 (OMEGA, SU.FOL.OM3) did not. Meta-
analysis (Bizc‘jé et;JaIU): ields a significant risk
ratio for cardiac deaftl 0f.0.9.

Primary prevention of stroke Treatment is not 1 B-R Based on meta-analysis of RCTs with stroke as

(high CVD risk [with or without indicated a secondary outcome (Rizos et al'"). No RCTs

prevalent CHDJ) P— have been performed with stroke as primary
L A" ) L n Mouoome

Secondary prevention of stroke |  Nolrecofimendation |\ || ... | A W .|| || NORCTs performed. )\

Primary prevention of heart | Nb'recdmmehtjation 4 A l ( = ‘ \ | No RCTs performed. ‘

failure W I N \ IS - \ - 4

Secondary prevention of
outcomes in patients with

Treatment is
reasonable

receiving current state-of-the-art heart

heart failure

Primary prevention of AF

No recommendation

failure care.
No RCTs performed.

Secondary prevention of AF in Treatment is not (r* A Based on several RCTs.
patients with prior AF indicated
AF after cardiac surgery Treatment is not I A Based on 1 large RCT (OPERA) and a meta-

indicated

analysis of all existing RCTs.

9/10/2018

Circulation. 2017;135:00-00. DOI:
10.1161/CIR.0000000000000482
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REVIEW ARTICLE

2017 Taiwan lipid guidelines for high risk
patients™

— — .
Omega-3 fatty  Omega-3 fatty acids 2-4 g LDL | 6%—125% Fishy smell Combination with statin
acids HDL | 5%—17% Skin eruption improve postprandial TG level
TG | 20—45%

Non-HDL | 5—14%

Recommendation

« Omega-3 fatty acid is indicated for the treatment of very
high TG (=500 mg/dL}). (COR lla, LOE B)

e EPA and DHA are recommended for patients with coronary
heart disease and hypertriglyceridemia. (COR lla, LOE B)

Journal of the Formosan Medical Association
(2016) xx, 1e32




Take hOme message




Omege S At By Fstery *Nmg
Ofhar iting antiowbdants « S0 mg

S0RRIER B (MBI NERR)

B » SUMRSR » T Delicius—4riiae SN

P K
8 /A H|Delicius— i M8 &6
e - NTS1655%
Wi : 469

WTFA  BTARTTRY BN AR

i mAmws
T ¥ v |




Omea3EﬂEﬁ%$ﬁ
= SO & B 7R R IETE

BRSOl A = B

Marine Omega-3 Fatty Acids

&2 AN A E B FH Y Omega-31F /& Omacor(155/°K)

‘ T EPA-derived | Arachidonic Acid-

Other Pathways
Eicosanoids " derived Eicosanoids *
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Jr_ Cell 1 Apoptosis | inflammation + Triglycerides + Blood + Cardiac
Proliferation Pressure Arrhythmias
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CVD Prevention

Trials. 2012 Jamsry ; 33 1): 158171
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