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

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.
Seshasai et al. N Engl J Med 2011;364:829-41
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Trial WOSCOPS AFCAPS/ 

TexCAPS
HPS ASPEN 4S LIPID CARE TNT

Total

TNT

Met S

TNT
Diabetes

N 6.595 6.505 20.536 2.410 4.444 9.014 4.159 10.001 5.584 1.501

LDL-C -26% -27% -29% -29% -36% -25% -28% -21% -24% -20%

82%

72%
80%

75%75%

62%

73%73%

62%69%

服用Statin後仍有
6~7成心血管殘餘風險

Adapted from Libby  P, J Am Coll Cardiol 2005;46:1225-1228
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Statins reduce 20% CVRR

5. 2016 JAMA 316 (12): 1289-1297

25 trials of statins with consistent  relative risk reduction



TG的重要性

in dyslipidemia 



9/10/2018 9



10



Low HDL-C

High TG

The

atherogenic

triad

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

High LDL-C

High sd LDL-C

sd-LDL過高、HDL-C過低及TG過高
也是粥狀動脈硬化患者血脂異常特徵



【肥訊小報】-驚！放任脂肪肝、
糖尿病恐罹患肝癌

彰化基督教醫院體重管理中心

Triglyceride大於
160 mg/dL





CKD 3~5

歐盟及臺灣已禁止Gemfibrozil與Statin並用

Omacor是CKD患者最好的選擇
Lipanthyl在CKD患者要調劑量非常麻煩
Lopid在CKD患者要注意不能並用Statin





The long-term outcome of patients with IgA nephropathy 
treated with fish oil in a controlled trial

J Am Soc Nephrol 10:1772–1777, 1999. 29/10/2018 16
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人類攝取脂肪酸比例的逐漸失衡

0
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30

200019001800(-10,000 )

總脂肪量

飽和脂肪量

Omega-3

Omega-6

過去
omega-6:omega-3 

攝取均衡比率約為1:1

如今
omega-6:omega-3 

已偏離將近至20:1



觀察型研究顯示 : Omega-3攝取不足，
與心血管疾病致死率呈正相關 !???

歐美% 日本 % 愛斯基摩

格陵蘭島%

飲食中的Omega 6

Omega 6 in diet

26 21 8.3

飲食中的EPA

EPA in diet

0.5 1.6 8.0

Omega-6/Omega-3

攝食比例

50 12 1

因心血管致死率

CV Mortality rate

45 12 7

Omega-3/Omega-6攝食比例不平衡的結果
Differences in concentration of FA  in thrombocyte phospholipids



花生四烯酸

抑制

9/10/2018 21

亞油酸 亞麻酸
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一般市售保
健食品魚油
濃度8成都低

於30% 



臨床實驗證明80%以上EPA/DHA濃度
才有降血脂能力

Prostaglandins, Leukotrienes and Essential Fatty Acids 75 (2006) 19–24

N=111

5.1g 5.1g 5.1g



在歐洲，他叫Omacor
在美國，他叫Lovaza
在日本，他叫Lotriga

在台灣，我們稱他為Omacor(脂妙清膠囊)
9/10/2018 24



Indication &  Dosage 

• 適應症：高三酸甘油酯血症 (TFDA)  

• 歐洲有核Post-MI一天一顆預防CHD適應症

• 2~4顆/天。

• 無禁忌症。

• 常見副作用(>3%)：打嗝異味、消化不良、味覺異常

• 可與食物一起服用，避免腸胃不適

9/10/2018 25



Triglyceride-Lowering Mechanisms of Omega-3 FA

Expert Rev Cardiovasc Ther. 2008;6(3):391-409



OMACOR TAIWAN TRIAL
A randomized, double-blinded, placebo-controlled study to 

assess the efficacy and safety of Omacor® in Taiwanese 
hypertriglyceridemia patients

台大/成大/北榮/中榮



一天一顆仍有顯著療效

550mg/dl 660mg/dl 750mg/dl 845mg/dl 976mg/dl

ROM. J. INTERN. MED., 2008, 46, 1, 81–86

27% 36%

1 cap/day ; 6months
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J Cardiovasc Pharmacol. 2009 Sep;54(3):196-203. 

已使用Fenofibrate的患者，併用OMACOR後可
額外降TG達17.5%



P<0.01 NS

P<0.0001 P<0.0001

P<0.05

OMACOR mantains its potency providing an additional 20% 
reduction in TG levels independent of the statin dosage.

Mayo Clin Proc 2010; 85(2): 122-128.

不論服用Lipitor 10/20/40mg的患者 , 將
OMACOR加進去後 , 皆能額外降TG達20%
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in cardiovascular disease 



高風險族群，就算有在接受Statin治療，
TG過高仍會明顯增加心血管疾病風險

ACCORD-Lipid trial

5518 patients with T2DM

All patients treated with simvastatin

32R&D, Global Omega-3June 2016

PROVE-IT TIMI

Post ACS trial

All patients treated with atorvastatin 80 mg or 

pravastatin 40 mg

急性冠心症(acute coronary syndrome, ACS)



Omega-3 reduced heart rate

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

Higher baseline heart rate and longer treatment duration

33



Omega-3 reduce blood pressure

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

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

3 months
Measurement: Flow-mediated dilation 

(FMD)

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



Omega-3 has anti-inflammatory effects

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

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

3 months
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Molecular mechanisms of cardioprotection of 
Omega-3

Endo J et al., J Cardiol 2016;67:22-27
37



來源是2013年這篇發表在NEJM這篇
- 研究對象是DM前期患者(等同Primary prevention)
- Baseline : HbA1C(6.4)  TG(140) LDL(112)
- 1顆Omacor/天



GISSI-Preventione trial

Time (months)

0 3
0

42

N=11324

Omacor 1g 

None

1
2

1
8

6

Omacor 1g + Vitamin E 300mg 

Vitamin E 300mg

Open-label, randomized design

Dietary supplementation with n-3 polyunsaturated fatty acids and vitamin E after myocardial 
infarction: results of the GISSI-Prevenzione trial
Gruppo Italiano per lo Studio della Sopravvivenza nell'Infarto miocardico
Lancet. 1999 Aug 7;354(9177):447-55

Recent MI (≤ 3 mo; median, 16d)
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Effect of n-3 PUFA treatment in
GISSI-Prevenzione (11,323 post-MI pts)

0%

-15%

Death
Non-fatal AMI

Non-fatal stroke

p<0.02

-20%

CV Death
Non-fatal AMI

Non-fatal stroke

p<0.008

-21%

Overall
mortality

p<0.02
-30%

CV death

p<0.02

-44%

Sudden
death

p<0.01

-4%

Non-fatal
events

n.s.

-50%

-45%

-40%

-35%

-30%

-25%

-20%

-15%

-10%

-5%

% risk reduction

(GISSI-Prevenzione Investigators, Lancet 1999; 354:447)
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Circulation. 2016;134:378–391. 

(急性心肌梗塞患者)(左心室重整)

(1) N=180
(2)Omacor : 4g/天
(3)投藥時間 : 6 months
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At follow-up of 3.9 years 

Lancet 2008; 372: 1223–30
9/10/2018 43



• 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).  

Lancet 2007; 369: 1090–989/10/2018 44

80% 1st primary prevention



Effects of EPA on the incidence of MCE for the 
TG >150 and HDL-C <40 in (JELIS)

Atherosclerosis 200 (2008) 135–140
9/10/2018 45



Post hoc analysis of JELIS trial

46

In patients with ischemic stroke

Tanak K et al., Stroke 2008;39:2052-2058

Patients without prior
stroke

Patients with prior
stroke



Association between omega-3 fatty acid 
supplementation and risk of major cardiovascular 
disease events: a systematic review and meta-analysis

JAMA 2012 Sep 12;308(10):1024-33. doi: 
10.1001/2012.jama.11374.

20 studies of 68,680 patients were included, reporting 7044 deaths, 3993 cardiac 
deaths, 1150 sudden deaths, 1837 myocardial infarctions, and 1490 strokes.
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Are fish oil supplements for CV 
protection dead in the water?

Source: JAMA
Curated by: Emily Willingham, PhD
May 16, 2018



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

9/10/2018 49



Circulation. 2017;135:00–00. DOI: 
10.1161/CIR.0000000000000482
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Journal of the Formosan Medical Association 
(2016) xx, 1e329/10/2018 51



Take home message



海洋酸化南極磷蝦餓肚子研究：
食物鏈恐全面瓦解

2016年08月18日

https://e-info.org.tw/node/117813



Vital Trial
美國國家衛生研究院2012年開始進行Omega-3及D3對
於Cancer/CVD和其他疾病的Primary Prevention研究

該大型試驗用的Omega-3正是Omacor(1顆/天)



Omacor適合推薦那些患者?
世界第一個也是目前台灣唯一一個處方藥級的

Omega-3 



南基醫院



Omega-3降TG機轉

• 第一 , 我們肝臟自己會合成三酸甘油脂 , 因為三酸甘油脂
不只會從油脂來 , 也會從糖分和酒精轉換而來 , 怎麼轉化
, 主要就是透過肝臟裡面的甘油西基轉移酶 , 這個酶會將
血液裡面的游離脂肪酸和甘油合成三酸甘油脂,再藉由
VLDL帶到血液中 , 而Omega-3會阻斷掉甘油西基轉移酶的
作用 , 降低肝臟的合成

• 第二 , 血液中，Lipoprotein Lipase會把滿載三酸甘油脂的
VLDL降解成LDL，而LDL會再把剩餘的三酸甘油脂(也包含
膽固醇但這裡不用提)送回肝臟。而Omega-3會促進
Lipoprotein Lipase作用，加速VLDL的分解。 所以Omega-
3一方面抑制TG的合成 , 二方面促進VLDL的代謝


