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Introduction of Omega-3 FA
Common Myths About Omega-3
Triglycerides and CAD
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What is the Eeurope and American guideline for omega-
3 FA supplements in high risks patients.

5. Present meta-analysis provide no support for omega-3
FA supplements the recommendations, why?

6. How about the higher dose of omega-3 FA supplements.
7. Conclusion
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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)
Polyunsaturated oils, including flax, Black Currant (15%) Flax (85%)

corn and safflower

Delta-6-desaturase Delta 6 enzymes impaired by aging, alcohol and Delta-G-desaturase
nutrient deficiencies, trans fatty acids
Gamma-Linolenic Acid (GLA) Steridonic Acid (SDA)
Black Currant, EPO, Borage (18-24% GLA) 4‘
J, Eicosatetiaenoic Acid (ETA)
Dihomo-Gamma-Linolenic Acid (DGLA) |
\ . Delta-5-desaturase
| A, Series One Prostaglandin
Delta-5desaturase . Antiinfiammstory |
) EPA/DHA
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Lipoxgenase  Cylooxygenase (COX2)
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Common Myths About Omega-3

 Myth 1: Omega-3s are fats and therefore make us fat
e Myth 2: Omega-3 only benefits the heart

 Myth 3: 1 eat fish, so | don’t need omega-3/fish oil
supplements

 Myth 4: All fish oil supplements are the same
 Myth 5: All fish are equally nutritious




Potential for Omega-3 derived pharmaceuticals
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Prostaglandins, Leukotrienes and Essential Fatty Acids 75 (2006) 19-24
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P<0.05
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5.1gr EPA+DHA 5.1 grEPA+DHA 5.1 gr EPA+DHA
62.5% 80% 85%

Fig. 1. Relative increase in EPA serum phospholipids versus baseline
from day 0 to 14.

Prostaglandins, Leukotrienes and Essential Fatty Acids 75 (2006) 19-24
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19%
/ OMACOR
- 39%
Omega-3
EFA
\ 18%
] DHA
Omega-3 dietary supplement 10%
A A A Al A
B Saturated fat B Monounsaturated fat B Omepa-9 B Omega-b Omega-3

Data on file, Pronova BioPharma
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Conclusions : The toenail mercury level was directly associated with the risk of myocardial
infarction, and the adipose-tissue DHA level was inversely associated with the risk. High mercury

content may diminish the cardio protective effect of fish intake.

(FBEFEUH R E &8 P RE &5 Omega-331 LM EHIAFER )

A B
3.0- 500 1,50 - 500
@
Adjusted for DHA o B
justed for L 100 % 100 - 2 - S T oo m o ] 400
2.0 =] Unadjusted for mercury
o - 2
= -300 5 = - 300
o Unadijusted for DHA o o
S £ &
8 - 200 > < 0.504 Adjusted for mercury - 200
c @]
L R e g
100
g - 100
(N
0.7 - T T T 1 —-0 0.25+
0.0 0.25 0.50 0.75 1.00 1.25 T T T T 0
. 0.0 0.25 0.50 0.75
Toenail Mercury (g/g)
DHA (% of fatty-acid peak area)
= s =
BEANXRZE(ppm) _ ‘ J
BERh A ADHAZ E

(N Engl J Med 2002;347:1747-54.)

Frequency (no. of subjects)



TABLE 1

Omega-3 oil levels in various fish and seafoods”™

FISH GRAMS OF OMEGA-3 NO. OF OUMCES PER DAY
OIL PER 3-0Z SERVING TO EQUAL 1 G EPA/DHA

Tuna

Light, canned in water, drained 0.26 12

White, canned in water, drained 0.73 4

Fresh 0.24-1.28 2.5-12
Sardines 0.98-1.70 2-3
Salmon

Sockeye or pink 1.05 3

Chinook 1.48 2

Coho, farmed 1.09 3

Coho, wild 0.91 3

Atlantic, farmed 1.09-1.83 1.5-2.5

Atlantic, wild ﬁi‘:% 0.9-1.56 2-3.5
Mackerel 0.34-1.57 2-8.5
He‘rring ﬁjk;&\[\ ““}%/\\\

Pacific 1.81 1.5

Atlantic e 1.71 2
Trout, rainboww m\gj‘nn

Farmed 0.98 3

Wild 0.84 3.5
Cod HE

Atlantic 0.13 23

Pacific A 0.24 12.5
Catfish /n\/E:‘/ VN

Farmed 0.15 20

Wild 0.2 15
Flounder/Sole H: E ﬁﬁ\[\ 0.42 7
Oyster

Pacific éFi@% 1.17 2.5

Eastern vA 1 0.47 6.5
Lobster HEH 0.07—0.41 7.5-42.5
Crab, Alaskan king 0.35 8.5
Shrimp, mixed species 0.27 11
Clam 0.24 12.5
Scallop )HEZ'IE\ 0.17 17.5

“Omega-3 fatty acid content varies widely with the season, the diet and age of the fish, and the Stc}rac_?e an
preparation methods. Values based on US Department of Agriculture Nutrient Data Laboratory, available on t
Internet at www.nalusda.gov/fhnic/foodcomp/. Accessed February 2, 2004,
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7R#FTN-3 fatty acids (1~2

ﬁf
%

g/day)EBAFEE

B5 -7 N-3 fatty acids to improve
appetite and body weight

Strength of recommendation In patients with advanced cancer

WEAK undergoing chemotherapy and at

Level of evidence

risk of weight loss or malnourished,

we suggest to use supplementation with
long-chain N-3 fatty acids or fish oil to
stabilize or improve appetite, food
intake, lean body mass and body weight.
Low

Questions for research Effect of long chain N-3 fatty acids on

body composition and clinical outcome
in cancer patients undergoing
antineoplastic treatment

Effect of long chain N-3 fatty acids on
quality of life and clinical outcome in
patients with cancer cachexia

C1-4

Immunonutrition (arginine, N-3 fatty acids,
nucleotides) in perioperative care

Strength of recommendation
STRONG

Level of evidence
Questions for research

In upper GI cancer patients undergoing
surgical resection in the context of traditional
perioperative care we recommend
oral/enteral immunonutrition.

High

Specifying the role of the individual
constituents of immunonutrition regimens
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2004 Eur Joint 2003 ®
Secondary Prevention
4S - RX
®
@ LIPID - PBO
LIPID - Rx ® CARE - PBO
CARE - Rx @ HPs -PBO Primary Prevention
® TNT - ATV10
TNT - ATV80 ® HPS - Rx WOSCOPS - PBO
et PROVE-IT - PRA AFCAPS - PBO
PROVE-IT - AT
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ASCOT - Rx
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LDL-C achieved mg/dL (mmol/L)

Adapted from Rosensen, Exp Opin Emerg Drugs 2004;9:269;
LaRosa J et al, N Engl J Med, 2005;352:1425
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Low HDL-C

The
atherogenic
triad

High LDL-C
High sd LDL-C

Expert Panel on Detection, Evaluation,and Treatment of High Blood Cholesterol in Adults JAMA 2001;285:2486-2497






Definition of Raising Serum Triglycerides

Normal <150 mg/dL
m Borderline high 150-199 mg/dL
= High 200-499 mg/dL
mVery high  >500 mg/dL




TGRS EFEHDLEIE MsdLDL

Fat Cells Liver

NFFA »
00 0
N TG (hepatic
A @@@
IR X N VLDL
I @ . Apo A-1...
CE TG
Kidney
Insulin @ @

(lipoprotein or hepatic lipase)




SEELAE E}T,”"F“"Statln an -
TGEEE HH,.“ 5 000 [0 & < 9% [ B

ACCORD-Lipid trial PROVE-IT TIMI
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HYPERTRIGLYCERIDEMIA

Prevalence of HTG in Taiwan

* Hospital-based study of
prevalence of dyslipidemia
in Taiwan

«22.5 % overall
*29.3 % in men
*13.7 % in women

* Increasing with age in
women

Prevalence (%)

=065
Age group (years)

B Men
E] Women

FIGURE 2: Prevalence of hypertriglyceridemia in gender and three
age groups.

Adapted from Cheng et al, Cholesterol 2011,
doi: 10.1155/2011/314234



HYPERTRIGLYCERIDEMIA

Triglyceride level and risk of CHD

Risk of CHD by Triglyceride Level
(The Framingham Heart Study)

N=3127

B W omen

| 50 200 250 100 350 4000
xT |"-'-u-. e Ll (s dL.)
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Event rate (%)

HYPERTRIGLYCERIDEMIA

Triglyceride level and coronary heart disease
risk after acute coronary syndrome

020 -

: 150 mg/dL
HR: 0.73
(0.62, 0.87) TG> , T _
RRR =27%
P < 0.001
0.15
150 mg/dL
0.10 TG <
0.05
N = 3718
0.00
[ [ | [ |
0 150 300 510 700

Days after Month 1 visit Adapted from Miller et al,
JACC 2008; 51(7): 724-30



Risk of Event

HYPERTRIGLYCERIDEMIA

Triglyceride level and long term risk after
acute coronary syndrome

Long-Term Risk After ACS

0.15 1 Quintile of Triglycerides (mg/dl)
w— >175

— >130 to 175

= >103 to 130

>80 to 103

<80

Year of Follow-up

0 1 2 3
0.101 .

3124 2874 2525 653
3171 2952 2592 657

0.05+ Number

at Risk ‘31‘42 - 2‘93‘1 | 2595 691

3135 2942 2619 730

0.00+

3245 3028 2869 729

0 1 2 3
Year of Follow-Up



Residual Cardiovascular Risk in
Major Statin Trials

100
S
Ec\ 80 " 75% 75% 73%
E s ’ 69%
235%]
= 2
0 240
c O
QLo
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© .
g 20
O +
4S LIPID CARE HPS WOS AFCAPS /
TexCAPS
N 4444 9014 4159 20 536 6595 6605
ALDL -35% -25% -28% -29% -26% -25%
Secondary High Risk Primary

Adapted from Libby PJ, et al. ] Am Coll Cardiol 2005:46:1225-28
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DMEETG<150mg/dl
ACS/CAD £ & fETG<200mg/dl

2017 Taiwan lipid guidelines for high risk

: ¥
patients
Acute coronary syndrome (ACS) Diabetes mellitus (DM)
Stable coronary artery disease (CAD) TG < 150 mg/dL and HDL-C > 40 mg/dL in men
Non-HDL-C < 100 mg/dL can be the secondary and >50 mg/dL in women should be the secondary

target in patients with TG 200 mg/dL. target after the LDL-C target has been achieved.

42



Triglyceride ReductionZ24) — &

Table 12. Effect of Lipid-Lowering Therapies on
Triglyceride Reduction504,480a-480d

Drug % Triglyceride Reduction
Fibrates N 30-50
Immediate-release niacin Z:ﬁEFﬁOF:brate 20-50
[ Omega-3 | Fibrate <% 20-50
Extended-release niacin 10-30

Statins 10-30

Ezetimibe 5-10

Circulation. 2011;123:2292-2333.



Risk associated with TG and low HDL-C
not eliminated in the HPS study

w
o
|

N
(4]
I

N
o

-
(4]
I

Risk of major events
o

[ ]
I

o
|

HDL<0.9 HDLO0.9-11 HDL>1.1 TG<20 TG2.040 TG>4.0

EPlacebo ®BSimvastatin B Placebo BSimvastatin

Lipids in mmol/L
Collins R, et al. Lancet 2003:361:2005-16



Triglycerides and CAD

‘Triglycerides, risk factor for CAD & death




Triglycerides and Coronary Risk
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Hokanson JE, et al. J Cardiovasc Risk 1996;3:213-19



TG, Risk Factor for
Coronary Heart Disease?

* Hokanson and Austins meta-analysis of

prospective population-based studies

¢ pooled analysis of 46,413 men enrolled in 16 studies

** association between the serum triglyceride concentration
and cardiovascular disease

** univariate risk ratio (RR) for triglyceride of 1.32 (95 percent
Cl 1.26 to 1.39) for men

+* five studies of nearly 10,800 women were associated with a
univariate RR of 1.76 (95 percent Cl 1.50 to 2.07).

*»» with adjustment for HDL and other risk factors, correlation
was still significant

Hokanson JE, et al. J Cardiovasc Risk 1996;3:213-19



Triglycerides and Coronary Risk

Metanalysis with > 260.000 participants and over 10.000
cases of CHD

Risk ratio (95% Cls) (top third vs. bottom third)

No. of a Un-corrected for within-individual b Corrected for within-individual
CHD cases triglycerides variations triglycerides variations

Western European and North American Populations
Reykjavik Study = L

EPIC-Norfolk Study
Studies published between 1995-2005

Studies published before 1995

Asian and Pacific Populations

APCSC

1 2 1 4

Available prospective studies of triglycerides and CHD in essentially general populations. APCSC indicates Asian and Pacific
Cohort Studies Collaboration. *Includes 3 studies that were published before 1995 but were not included in the previous review.

Sarwar N, et al. Circulation 2007;115:450-58



TG risk factor of recurrent vascular events
independent of LDL or Non-HDL

n=5.731 pts with CVD, followed 5 yrs

TG quintile TG quintile
van de Woestijne AP, et al. Int J Cardiol 2013 Jul 31;167:403-08



Triglycerides and Coronary Events

PROVE IT-TIMI 22 Trial
> iR 073 TG = 150
0.62, 0.87 - °
0.15 (p<0_001 ) /__J_,_,_,,-f"'f/x l 27%
,_/’f.f /

Event Rate (%)

: TG < 150
0.10- g

////
0.05- /

0.00 - _

0 150 330 510 700
Days after Month 1 Visit

No. at Risk
TG =150 1157 1066 1017 659
TG < 150 2242 2119 2041 1278

Miller M, et al. PROVE IT-TIMI 22 trial. ] Am Coll Cardiol 2008;51:724-30
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Cumulative hazards of any CVE
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Triglycerides and Coronary Events
TNT & IDEAL Trials

T6 comparing
— Triglyerides=150 mg/dl (n = 4,661) 1° vs 5° quintiles

----- Triglyerides<150 mg/dl (n = 11,118) l 33% RRR: 63%

Predictive value
reduces after HDL
adjustment and
disappears in
multivariant analysis

N= 54.661

“" (HR 1.33,95% Cl 1.24 to 1.43, p <0.001)

1 2 3 4 5 6
Time to any CVE (years)

Faergeman O, et al. Am J Cardiol 2009;104:459-63



Triglycerides and Mortality in CAD

n = 1.836 pts with CAD after PTCA, followed >10 yrs

All cause Mortality

412 (22.4%)

Log-rankoverall: P=0.145
Log-ranktrend: P=0.240

A 50
= 40
X
2
S 30
[e]
=
)

e
% 20 1
'S
£
3
O
10
0
0

No.at Risk

Q1 369

Q2 359

Q3 369

Q4 370

Q5 369

5 10
340 183
327 176
343 220
351 207
341 225

15
Years after Revascularization

20
17
33
38
38

20

(9 9)

40

Cumulative Mortality (%)

50

30

Mortality due to Heart Disease
131 (7.2%)

Log-rank overall: P=0.039
Log-ranktrend: P=0.002

—

— o4

369
359
369
370
369

5 10 15 20

Years after Revascularization
340 183 20
327 176 17
343 220 33
351 207 38
341 225 38

Kasai T et al. Heart 2013;99:22-29



Triglycerides, CVD and Pancreatitis

All-cause mortality

Cardiovascular death

Odds ratio and 95% CI

Odds Lower Upper
ratio limit limit p-Value

Barrett-Connor, 1887 100 090 1.1 1.00
Carlson, 1988 096 056 164 0.88
Habib, 2006 045 034 059 0.00
Haim, 1999 (men) 109 084 126 0.25
Haim, 1999 (women) 1.10 080 1.51 0.56
Schupf, 2005 101 079 129 094
Sprecher, 2000 126 100 159 0.05
Tanko, 2005 190 1.18 305 0.01
Tsai, 2008 1.01 085 120 0.88
Upmeier, 2009 1.03 073 146 086
Weir, 2003 242 193 304 0.00

110 090 136 035

02 05 1 2 5 10
Decreased risk with hypertriglyceridemia Increased risk with |

Myocardial Infarction

Odds ratio and 95% CI

Odds Lower Upper
ratio limit limit p-Value

Gaziano, 1997 270 136 535 000
Jonsdottir, 2002 (men) 121 108 136 0.00
Jonsdottir, 2002 (women) 140 1145 170 0.00
Lu, 2003 204 112 370 0.02
Malone, 2009 1.17 108 127 0.00
Noda, 2010 146 089 239 013

131 1.15 149 0.00

05 1 2 5 10
Decreased risk with hypertriglyceridemia Increased risk wit

Fasting hypertriglyceridemia was
significantly associated with pancreatitis
(OR: 3.96; 95% CI: 1.27-12.34)

Statistics for each study Odds ratio and 95% ClI

Odds Lower Upper
ratio limit limit p-Value

Barrett-Connor, 1987 100 080 111  1.00 ’
Bass, 1993 6.92 340 1408 0.00 I
Chan, 2005 297 100 880 0.05 Hhal
Eberly, 2003 126 099 161 0.06 i
Ellingsen, 2003 143 088 231 0.15 T
Mazza, 2005 245 148 405 0.00 N o
Tanko, 2005 310 140 686 0.01 R (1%, T D
Tsai, 2008 1.08 078 150 0.64 N ol
Weir, 2003 195 144 263 0.00 —T—
1.80 131 249 0.00 Ty
05 1 2 5 10
Decreased risk with hypertriglyceridemia  Increased risk with hyp
Cardiovascular events
Odds Lower Upper Odds ratio and 95% CI
ratio limit limit p-Value
Acarturk, 2004 162 1.02 258 0.04 o
Bansal, 2007 111 092 134 028 -
Bonaventure, 2010 149 124 179 0.00 St
Chester, 1995 230 168 3.16 0.00 1=
Czernichow, 2007 1.30 121 139 0.00 -
Drexel, 2005 117 1.00 137 0.05 ol
Eberly, 2003 164 1.20 224 0.00 e B
Egger, 1999 112 088 143 0.36 N
Goldberg, 2009 7.96 265 2394 0.00 -
Hoogeveen, 2001 1.07 098 1.16 0.12 .
Lamarche, 1995 310 154 625 0.00
Lu, 2003 142 111 1.81 0.00 -
Mora, 2008 147 100 216 0.05
Rubins, 1999 112 086 146 0.39 ™
Samuelsson, 1994 1.21 1.03 143 0.02 [
Valdivielso, 2009 441 159 1222 0.00
137 123 153 0.00

05 1 2 5 10
Decreased risk with hypertriglyceridemia Increased risk with |

Murad MH, et al. BMC Endocr Disord 2012;12:2


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3342117/figure/F3/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3342117/figure/F4/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3342117/figure/F5/

Non-fasting Triglycerides, risk factor for CAD,
CVD & Death

Non-fasting triglycerides

Myocardial infarction Ischemic stroke Total death
(mmol/L) (mg/dL)
Men
<1 <89 ) 6400 men ® 6400 men ® 6400 men
1-1.99 89-176 (- 1100 events H-0— 780 events ol 4100 events
2-2.99 177-265 o o 4
3-3.99 266-353 o —o— o
4-4.99 354-442 —o— —e— o
25 > 443 —o—i —e— o+
Women
<] <89 ® 7600 women ) 7600 women ‘ 7600 women
1-1.99 89-176 o 690 events -9 750 events Y 3700 events
2-2.99 177-265 o o o
3-3.99 266-353 —e— H—— o+
4-499 354-442 —e— —— o
25 2443 —e— —— —o—

! I

05 1 2 4 % 1632 051 2 4 B8 1632 051 2 4 8 16 32
Hazard ratio (95% confidence interval)

I Ll I ! Ll ] 1 L\l I T ' L\l 1 I ' L )

Evidences on TG and HDLc. Eur Heart J 2011;32:1345-61



Triglyceride-rich Lipoproteins

Chylomicron

Lipids (%)

TG
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18-25

Cholesterol

2-6
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30-38

Phospholipid

6-9

12-20

20-28

Size (A)

800-5000

300-800

200-350




Triglyceride and
Small and Dense LDLc

100
a0
£ &0
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........?.......
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10 4
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40 &0 B0 100 120 140MED 180 200 220 240 260 280 300 500
|
Triglyceride concentration (mao/dl)

Figure 7. [ cvsdersity §poprotain (LDL) phenatype can often be determined by knowing the tniglycende concen-
trttan, ‘Ath irniglycerde levels less than approwimately 70 moddl, neary aff mdviduals have large, booyant
LDE {phenatype Al, bt with triglycerde evels greater than approwimately 150 mg/di, smal, dense (DL particles
(phenatype 8] predominate. Adapted with permission from Awustin et all v

Austin M, et al. Circulation. 1990,;82:495-506.



Dyslipidemia in Diabetes Mellitus
(60% of cases)

Small and dense Hyper-TG

+ High LDL

Low HDL
Small and dense
HDL




Triglycerides in type 2 Diabetes Mellitus
Strong Heart Study

* significant

2.108 DM
Vs
2.060 Ctrls

Flw-up: 9 yrs

Males Females Total
TG: m<106mg/dl = 106-175mg/dl = >175mg/dl

Adjusted by age, BMI, smoking, SBP, HbA1lc, fibrinogen, insulin & albumin/creat ratio

Lu W, et al. Diabetes Care 2003;26:16-23



Triglycerides are risk factor for CAD

in txgez Diabetes Mellitus

921 %: mean age:60 years: follow up:10 years

1.64

Relative Risk

Low Medium High Low

1° qu artile 40 g uartile Fasting triglycerides

m Unadjusted m Adjusted MRF*
* MRF: Age, HBP, BMI and use of ASA

Schulze MB, et al. Diabetologia 2004;47:2129-36



Postprandial TG in type2 DM

1.337 type2 DM patients followed 8 yrs

Variable Cases/n Model 1 Model 2
HR (95% CI) HR (95% CI)

Triacylglycerols

Tertile 1 (0.22-1.36) 25/444 1.00 1.00

Tertile 2 (1.37-2.24) 33/446 1.09 (0.64, 1.87) 1.11 (0.65, 1.90)
Tertile 3 (2.25-11.91) 58/447 [ 1.73 (1.04, 2.87) 1.79 (1.07, 2.98) ]
p value for trend 0.01 0.01
HDL-cholesterol

Tertile 1 (0.40-0.91) 53/445 1.00 1.00

Tertile 2 (0.92-1.14) 44/438 0.96 (0.63, 1.45) 0.95 (0.62, 1.45)
Tertile 3 (1.14-2.56) 19/454 0.41 (0.23, 0.72) 0.41 (0.23, 0.72)
p value for trend 0.002 0.002
LDL-cholesterol

Tertile 1 (0.54-2.48) 37/459 1.00 1.00

Tertile 2 (2.49-3.18) 34/437 0.79 (0.49, 1.28) 0.79 (0.49, 1.28)
Tertile 3 (3.19-6.62) 45/441 0.89 (0.55, 1.42) 0.87 (0.55, 1.40)
p value for trend 0.65 0.61

Model 1, adjusted: age, BMI, Smoking, SPB, HbAic, ethilism, DM duration , Kcal intake, DM Rx, physical activityy.

Model 2: 1 + postprandial time
Van Dieren S, et al. Diabetologia 2011,;54:73-77



Triglycerides & Insulin Resistance

'. !\«! )

Insulin Resistance




Triglycerides & Insulin Resistance

Relation Between Insulin Resistance and
Hypertriglyceridemia

625 r=073

ool P < 0.0001

400 |
300 |

200

=
:
0
-
E
=

100} A~ _
100 200 300 400 500 600
Insulin Response to Oral Glucose™

* Total ared under 3-howr nedponde curve (mean ol 2 tests).
Clafsly 1M & &l Am J Mead, 1974, 57:551-560




OUTLINE

Introduction of Omega-3 FA
Common Myths About Omega-3
Triglycerides and CAD

B W

. What is the Eeurope and American guideline for
omega-3 FA supplements in high risks patients.

5. Present meta-analysis provide no support for omega-3
FA supplements the recommendations, why?

6. How about the higher dose of omega-3 FA supplements.
7. Conclusion

ol M




Hypertriglyceridemia in AHA/ACC Guideline

Recommendations for Hypertriglyceridemia
Recommendations

In adults 20 vyears of age or older with moderate
hypertriglyceridemia (fasting or nonfasting triglycerides 175 to 499
mg/dL [1.9 to 5.6 mmol/L]), clinicians should address and treat
lifestyle factors (obesity and metabolic syndrome), secondary
factors (diabetes mellitus, chronic liver or kidney disease and/or
nephrotic syndrome, hypothyroidism), and medications that
increase triglycerides.

In adults 40 to 75 years of age with moderate or severe
hypertriglyceridemia and ASCVD risk of 7.5% or higher, it is
reasonable to reevaluate ASCVD risk after lifestyle and secondary
factors are addressed and to consider a persistently elevated
triglyceride level as a factor favoring initiation or intensification of
statin therapy (see Section 4.4.2.).




Hypertriglyceridemia in AHA/ACC Guideline

Recommendations for Hypertriglyceridemia

COR

lla

lla

LOE

Recommendations

In adults 40 to 75 years of age with severe hypertriglyceridemia
(fasting triglycerides 2500 mg/dL [25.6 mmol/L]) and ASCVD risk of
7.5% or higher, it is reasonable to address reversible causes of high
triglyceride and to initiate statin therapy.

In adults with severe hypertriglyceridemia (fasting triglycerides
>500 mg/dL [25.7 mmol/L]), and especially fasting triglycerides
21000 mg/dL (11.3 mmol/L)), it is reasonable to identify and
address other causes of hypertriglyceridemia), and if triglycerides
are persistently elevated or increasing, to further reduce
triglycerides by implementation of a very low-fat diet, avoidance of
refined carbohydrates and alcohol, consumption of omega-3 fatty
acids, and, if necessary to prevent acute pancreatitis, fibrate
therapy.




AHA SCIENGE ADVISORY

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

A Science Advisory From the American Heart Association



Table 8. Omega-3 PUFA Supplementation for Prevention of Cardiovascular Events: Recommendations for
Clinical Use by Indication and Population

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

No recommendation

One RCT in participants from the general
population (VITAL) is ongoing.

Prevention of CVD mortality in Treatment is not [ 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 [y B-R Of 4 large RCTs, 3 (ORIGIN, R & P, AREDS?)

patients at high CVD risk indicated did not show benefit (although they

(mixed populations with and were individually underpowered to show

without CHD) 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).

Secondary prevention of CHD Treatment is llat A Of 2 large RCTs, 1 (GISSI-Prevenzione) showed

and SCD among patients with
prevalent CHD

Secondary prevention ¢
outcomes in patients with
heart failure

reasonable

reasonable

benefit and 1 (Alpha Omega) did not.

Of 3 small RCTs, 1 (DART) showed benefit

and 2 (OMEGA SU.FOL.OM3) did not. Meta-
etal'l)iyields a significant risk

l ¢ death of.0.9.
SI-HF) in patients
ecelwng cu rrent state- of the-art heart
failure care.




Table 9 Impact of specific lifestyle changes on lipid levels

Magnitude of the effect Level of evidence References

Lifestyle interventions to reduce TC and LDL-C levels

Reduce dietary saturated fat +++
Reduce dietary trans fat +++
Increase dietary fibre ++

Lifestyle interventions to reduce TG levels

Reduce excessive body weight +++ 68
Reduce alcohol intake +++ 74
Reduce intake of mono- and disaccharides +++ 75,76
Increase habitual physical activity ++ 77
Reduce total amount of dietary carbohydrate ++ 78
Utilize supplements of n-3 polyunsaturated fat ++ 79
Replace saturated fat with mono- or polyunsaturated fat + 63
Replace saturated fat with mono- or polyunsaturated fat ¥

Lifestyle interventions to increase HDL-C levels

Reduce dietary trans fat +4+4
Increase habitual physical activity +++
Reduce excessive body weight ++
Reduce dietary carbohydrates and replace them with unsaturated fat ++
Use alcohel with moderation ++
Among carbohydrate-rich foods prefer those with low glycaemic +
index and high fibre content

Quit smoking +

Reduce intake of meno- and disaccharides +




Table 16 Recommendations for drug treatment of
HTG

Recommendations Class? Level® Ref€

In particular high risk patients
(see above), lowering of HTG
by using the following drugs:

is recommended:

fibrates 27
shoulfi be. c‘ons@ered: la : 131

nicotinic acid

nicotinic acid + laropiprant lla -

n-3 fatty acids lla : |35, 136

statin + nicotinic acid¢ lla A 142, 145

statin + fibrate? lla -
may be considered:

combinations Iib : |46

with n-3 fatty acids®




Table 18 Summary of the efficacy of drug
combinations for the management of mixed
dyslipidaemias

* In combined dyslipidaemia an increase of HDL-C and a decrease of
TG, on top of the LDL-C reduction that can be achieved with a
statin, may be considered. Therefore a combination of statin with
nicotinic acid can be considered, but the adverse effect of flushing
may affect compliance.

* A combination of statins with fibrates can also be considered while
monitoring for myopathy, but the combination with gemfibrozil
should be avoided.

* If TG are not controlled by statins or fibrates, prescription of n-3
fatty acids may be considered to decrease TG further, and these
combinations are safe and well tolerated.

HDL-C = high-density lipoprotein-cholesterol; LDL-C = low-density
lipoprotein-cholesterol; TG = triglyceride.



Table 26 Recommendations for treatment of
dyslipidaemia in HF or valvular disease

Recommendations Ref¢

n-3 PUFAs | g/day may be
considered to be added to
optimal treatment in patients
with HF (NYHA classification
1-1V).

| 84

Cholesterol-lowering therapy
with statins is not indicated in
patients with moderate to
severe HF (NYHA
classification IlI-IV).

36,39

Lipid-lowering treatment is
not indicated in patients with
valvular disease without CAD.

38




2017 Taiwan Lipid Guideline

Recommendation

* Increased TG may be a risk factor of recurrent CV events after ACS.
(COR lla, LOE B)

* Non-HDL-C < 100 mg/dL can be the secondary target in patients with
TG > 200 mg/dL. (COR |, LOE B)

* TG-lowering therapy is necessary in patients with TG > 500 mg/dL to
prevent pancreatitis. (COR I, LOE B)

However, under statin control of LDL-C, all clinical trials with add-on
therapy of fibrate, niacin, or CETP inhibitor, that decreased TG and
increased HDL-C could not further reduce cardiac risk compared with

placebo.



OUTLINE

Introduction of Omega-3 FA
Common Myths About Omega-3
Triglycerides and CAD

B w e

What is the Eeurope and American guideline for omega-
3 FA supplements in high risks patients.

5. Present meta-analysis provide no support for
omega-3 FA supplements the recommendations,
why?

6. How about the higher dose of omega-3 FA supplements.

. 7. Conclusio
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Associations of Omega-3 Fatty Acid Supplement Use

With Cardiovascular Disease Risks
Meta-analysis of 10 Trials Involving 77 917 Individuals JAMA Cardiol. 2018 Mar; 3(3) 14-22
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5885893/

GISSI-Prevenzione trial
reported a 14% reduction in
major vascular events,
chiefly owing to an 11%
reduction in cardiac deaths.




JELIS trial
reported a 19% (95% Cl,
5%-31%) reduction in major
CHD events, chiefly owing
to a reduction in nonfatal
CHD events




It is unclear whether
differences in inclusion
criteria for prior diseases,
concomitant use of statins,
or other secondary
prevention treatments may
explain some of the
conflicting results of
Individual trials




GISSI-Prevention trial

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

Omacor 1g

Vitamin E 300mg

None

0 6 12 18 30 42

t | t t | ]

Time (months)

Dietary supplementation with n-3 polyunsaturated fatty acids and vitamin E after
myocardial infarction: results of the GISSI-Prevenzione trial (AVG 3.5 yr)

Gruppo Italiano per lo Studio della Sopravvivenza nell'Infarto miocardico

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



GISS Preventatmn%ﬁ}iﬁgﬁﬁ%@% ;Y G
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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%

-15%

-20%

-25%

-30%

-35%

-40%

-45%

-50%

% risk reduction

(GISSI-Prevenzione Investigators, Lancet 1999; 354:447)



GISSI-HF trial

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

Omacor 1g
Placebo
To death or
admission to
3 6 12 hospital

»o
—py |
—
—
—

Time (months) .

Follow-up visits every 6m after 1 year, AVG 3.9yr

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



eaths
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Number of all-cua

GISSI-HF R EEnssIR.
OMACORT[E{ECHFZI9%FET

Number of all-cause
death

RR=-9% RR =-14%

(P=0.041) (P=0.004)

) V4
S

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 %

detahs and hospitalisations

56,2% |
53,30 %

M Placebo W Omacor M Placebo M Omacor

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

Number of all-cause




JELIS StudyZ$3R , EPATTsEA TR OMIE
Jpsjﬂ’j?&%(Prlmary prevention)

Total Cohort
(No pre-specified minimum TG)

\I

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 —
0 - I I I I I
0 1 2 3 4 5
Years
AVG 4.6yr

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




B FTG>150mg/dl & HDL<40mg/d| , A
A 4 ) =" ==
Ak FH EPAST Y O M E BRIR#I AR TRR = 2
Sub-group Analysis
(TG >150 mg/dL and HDL <40 mg/dL)
n=957 .
Control (statin) (95% C;:sg.g:i-ﬂ.ga)
Cumulative (p = 0.043)
Incidence
of MACE EPA
(%) rll_.—l_lj{;n + Epadel 1.8 g/d)
: 2 3 s 5
Years

p-value adjusted for age, gender, smoking, diabetes, and hypertension.
Saito. Atherosclerosis (2008)



REDUCT-IT (Nov 2018)

The NEW ENGLAND JOURNAL of MEDICINE

l ORIGINAL ARTICLE ‘

Cardiovascular Risk Reduction with
Icosapent Ethyl for Hypertriglyceridemia

Deepak L. Bhatt, M.D., M.P.H., P. Gabriel Steg, M.D., Michael Miller, M.D.,
Eliot A. Brinton, M.D., Terry A. Jacobson, M.D., Steven B. 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*



REDUCE-IT Studied Patients with Residual CV

Risk Factors Despite LDL-Cholesterol Control

8,179 Patients...

wWell-Controlled LDL-C 41-100 mg,/dL
[(Median baseline 75 mg/dL}

Statin-treated men and women
aged = 45 years

Study conduct : 2011- 2016 -..at high CV for CV events due to:

16 150-499 me/dt  gmendment 2013: TG 200 -499 mg/dL

{Median baseline 216 mg/dL)

Diabetes mellitus +
aged 2 50 years +
2 1 risk factor for CV Disease
{primary prevention)

Established CV Disease
{secondary prevention)

Randomization 1:1

STABLE STATIN Double-blind STABLE STATIN
+ parallel-group trial +
VASCEPA 4 GRAMS/DAY median follow-up: PLACEBO

4.9 years

Primary Composite (MACE) Endpoint

= LV Death = Coronary Revascularization
* Monfatal MI = Unstable Angina Requiring
* Monfatal Stroke Hospitalization

MACE=major adverse cardiovascular event

Design and rationale published in 2017 in Clinical Cardiology (Bhatt et Al. Clinical Cardiology.2017;40:138-148): 90% power to measure a 15% reduction in MACE primary
endpoint.



First trial to show a CV benefit in a specific population of patients
with hyper TG

Previous negative trials with n—3 fatty acid supplementation. A
higher dose of EPA (4 g/day) was tested vs previous trials. Other
trials with moderate to high doses of EPA are ongoing.

Differences in baseline lipid profiles and statin use in REDUCE-IT
(TGs 216 mg/dL; LDL-C 75 mg/dL; HIS use 30%) vs ODYSSEY
OUTCOMES LDL-C (TGs 129 mg/dL; LDL-C 87 mg/dL; HIS use 89%)

Questions remains on the mode of action and the role of the
(mineral oil) placebo on the observed CV benefit

Amarin plans to submit to the FDA a sNDA in early 2019 (standard
review)
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REDUCE ITEEE, EPA+Stat|nZ B 247 (CVD or
DM) - BE T BE AP AR 25 %0 LA 51 38 A= 3

November 10, 2018, at NEJM.org

(1)N=8,179
(2)Patient type : w/ CVD or DM receiving statin & TG 135 ~ 499 mg/dl(Median TG 216 mg/dl)
(3)Treat EPA 4g/day 4.9years

A Primary End Point
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OUTLINE

B w e

Introduction of Omega-3 FA
Common Myths About Omega-3
Triglycerides and CAD

What is the Eeurope and American guideline for omega-
3 FA supplements in high risks patients.

Present meta-analysis provide no support for omega-3
FA supplements the recommendations, why?

. How about the higher dose of omega-3 FA

supplements.

. Conclusia




R Omega-3F

- Secondary Prevention:
* Primary Prevention:

wR B — 58 & ot

>1g N-3 by GISS-P & GISS-HF, 4g N-3 by REDUCE-IT
> EPA 1.8g by JELIS

- 20184 VITAL, 4#FH1g omega-3f&iA MFIKMACE, (H7ARETHEE; LI £ 28%
(secondary end-point)

Primary Prevention

Secondary Prevention

Non-DM DM M HF
Low does High dose Low does High dose Low does | Highdose | Low does High dose
(1g N-3) (>1g N-3) (1g N-3) (>1g N-3) (1g N-3) (>1g N-3) (1g N-3) (>1g N-3)
2007
JELIS
ool (1.8g EPA)| 1999 | 2018 | 2008 _
(1.8 g EPA) 2018 GISSI-P |Reduce-it| GISSI-HF
©9 Reduce-it
(4g EPA)
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Adding to statins? Notable outcome studies

Study Drug/combination Population R Isucron 1 i Trial ID
of MACE

(1}

L
B Vaeos(EPApiusstatn P TEK patents Wit 25% NCT01492361
mixed dyslipidemia

Repatha (PCSK9 plus High-risk patients with CV
Fourier il P bbb 15% NCTO1764633
statin) disease

Odyssey Praluent (PCSK9 plus

) High-risk ACS patients 15% NCT01663402
Qutcomes statin)

Vytorin (simvastatin plus
Improve-IT i ( . High-risk ACS patients 6.4% NCT00202878

ezetimibe)

Notes: CAD=coronary arterial disease. Source: company press releases, JAMA Cardiology.
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