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油脂分成飽和脂肪酸及不飽和脂肪酸

1. 飽和脂肪酸: 主要來自動物油，像豬油﹑牛油，穩定度雖
高，但攝取過多可能對健康造成影響。

2. 不飽和脂肪酸: 具健康價值，對身體有益



花生四烯酸

抑制

促發炎反應物質 抗發炎反應物質
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Common Myths About Omega-3

• Myth 1: Omega-3s are fats and therefore make us fat

• Myth 2: Omega-3 only benefits the heart

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

• Myth 4: All fish oil supplements are the same

• Myth 5: All fish are equally nutritious



美國憂鬱症治療指引建
議可做為輔助治療項目

美國乾眼症治療指引
建議可做為治療項目

IgA腎炎

腎臟科KADIGO治療指引
建議可做為輔助治療項目

Guideline納入建議

美國及歐洲治療指引建議
可用於CHD/HF二次預防

澳洲風濕免疫協會建議





抽查10件8件不符合標示內容



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



製劑EPA/DHA濃度越低，生體可用率
越低 –可能為低濃度魚油無療效之因

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



107年元月1日起
保健食品強制標示”不具醫療效能”



EPA/DHA濃度越低代表"雜油"越多

Data on file, Pronova BioPharma



製造/原料/檢驗/大型臨床試驗

Omacor 一般魚油

製造廠 PIC/S GMP GMP

原料 DMF 食用原料

檢驗規格 逐批檢驗 備查即可

經大型臨床試驗
證明安全有效

有 無



(1) 政府未強制要求檢驗保健食
品，所以保健食品廠商用SGS
檢驗取信消費者

(2)保健食品廠商SGS檢驗未標
批號與製造日期 (消費者拿到
的跟檢驗的是否同一批???)

(3)SGS檢驗零/未檢出不代表是
0，只要重金屬低於2ppm就可
列零/未檢出





2002 NEJM研究發現 : 重金屬可
能會抵銷Omega-3的好處!!!

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.
(魚或魚油內的重金屬可能會抵銷Omega-3對心血管的好處!!!)

指甲內汞含量(ppm)
脂肪組織內DHA含量

心
肌
梗
塞
發
生
率

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



鱈魚
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比目魚
牡蠣

龍蝦

扇貝



不考慮生體可用率
也不考慮濃度是否為真的成本計算



歐洲臨床營養與代謝學會(ESPEN)2017年癌症營
養指南建議，術前7天補充N-3 fatty acids (1~2 
g/day)更有利預後
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降血脂藥物之「合理用法」

台北榮總心臟內科主治醫師
陳肇文



血脂升高的原因可分兩大方面

• 原發性的體質因素:「家族性高血脂症」

• 次發性的高血脂症
1.疾病因素:有些疾病會使脂肪代謝異常，而引發高血脂，如，
糖尿病、甲狀腺機能低下、庫欣氏症候群(Cushing's 
syndrome)、及某些腎衰竭的患者。

2.飲食因素:喜好高脂肪飲食、肥胖、喝酒過量。

3.藥物因素:有些藥物的長期使用會使血脂肪昇高，如:類固
醇、口服避孕藥、利尿劑、乙型神經阻斷劑

台北榮總心臟內科主治醫師
陳肇文



心血管疾病的「一級預防」
(Primary prevention)

• 目前對一般沒有其他危險因子的單純高血
脂症的患者，強調先以飲食控制及經常運
動等積極的修正生活型態，追蹤 3 到 6 個
月後若血脂值仍未降至標準值，才給予藥
物治療。此所謂心血管疾病的「一級預防」
(Primary prevention)。

台北榮總心臟內科主治醫師
陳肇文



心血管疾病的「二級預防」
(Secondary prevention)

• 動脈硬化性心血管疾病的高危險群(如糖尿
病患者)或已經有動脈硬化性心血管疾病病
史者，目前臨床證據建議其血脂值必須盡
快降至比一般人標準值更低之合理目標值，
才能有效預防心血管疾病再發。因此，這
類病人只要血脂值高於合理目標值，就應
立即修正生活型態及同時給予降血脂藥物
治療。此所謂心血管疾病的「二級預防」
(Secondary prevention)。



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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LDL仍是降血脂首要目標



2019健保署新降血脂藥物給付規定

危險因子
1.高血壓
2.男性≧45歲，女性≧55歲或停經者
3.有早發性冠心病家族史(男性≦55歲，女性≦65歲)
4.HDL-C<40mg/dL
5.吸菸(因吸菸而符合起步治療準則之個案

心血管疾病定義:
(一)冠狀動脈粥狀硬化病人:
心絞痛病人，有心導管證實
或缺氧性心電圖變化或負荷
性試驗陽性反應者(附檢查報
告) 

(二)缺血型腦血管疾病病人: 
1.腦梗塞。
2.腦內出血(不含其他顱內出

血)。
3.陣發性腦缺血(TIA)

4.有症狀之頸動脈狹窄。



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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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



TG的重要性



Definition of  Raising Serum Triglycerides

Normal <150 mg/dL

◼Borderline high 150–199 mg/dL

◼High 200–499 mg/dL

◼Very high >500 mg/dL



(hepatic
lipase)

TG過高亦會降低HDL及增加sdLDL

Fat Cells Liver

Kidney

Insulin

IR X

(CETP)

CE

 TG

 Apo B

 VLDL

(CETP)

VLDL HDL

(lipoprotein or hepatic lipase)

SD
LDL

LDL

TG

Apo A-1
TGCE

FFA



高風險族群，就算接受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

36R&D, Global Omega-3June 2016

PROVE-IT TIMI

◼Post ACS trial

◼All patients treated with atorvastatin 80 mg or 

pravastatin 40 mg



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

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



HYPERTRIGLYCERIDEMIA

Triglyceride level and risk of CHD



HYPERTRIGLYCERIDEMIA

Triglyceride level and coronary heart disease
risk after acute coronary syndrome

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

N = 3718

150 mg/dL

150 mg/dL



HYPERTRIGLYCERIDEMIA

Triglyceride level and long term risk after
acute coronary syndrome

Adapted from Schwartz et al,                         
J Am Coll Cardiol 2015; 65: 2267-75



Residual Cardiovascular Risk in 
Major Statin Trials

Adapted from Libby PJ, et al. J Am Coll Cardiol 2005:46:1225-28
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2017台灣血脂治療指引建議
DM患者TG<150mg/dl
ACS/CAD患者應TG<200mg/dl

42

Acute coronary syndrome (ACS)

Stable coronary artery disease (CAD)
Non-HDL-C < 100 mg/dL can be the secondary 

target in patients with TG  200 mg/dL.

Diabetes mellitus (DM)
TG < 150 mg/dL and HDL-C > 40 mg/dL in men 

and >50 mg/dL in women should be the secondary 

target after the LDL-C target has been achieved.



Triglyceride Reduction藥物一覽

Circulation. 2011;123:2292-2333.

不能用Fibrate
or

Fibrate不夠用



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

HPS Collaborative Group, Lancet 2002;306:7-22

Lipids in mmol/L

Collins R, et al. Lancet 2003:361:2005-16



Triglycerides and CAD 

Residual Risk after Statins

Triglycerides, risk factor for CAD & death

Associated abnormalities

Diabetes: a special case



Triglycerides and Coronary Risk

1,32

1,76

1,14

1,37

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 

CI 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 CI 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



CHD=coronary heart disease; CI=confidence interval; EPIC=European Prospective Investigation of Cancer; APCSC=Asia Pacific 
Cohort Studies Collaboration

Metanalysis with > 260.000 participants and over 10.000 
cases of CHD

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

Triglycerides and Coronary Risk



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

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

* p<0.05; ** p<0.01.n=5.731 pts with CVD, followed 5 yrs



Miller M, et al. PROVE IT-TIMI 22 trial. J Am Coll Cardiol 2008;51:724-30

Triglycerides and Coronary Events
PROVE IT-TIMI 22 Trial

27%



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

N= 54.661

TG comparing
1º vs 5º quintiles 

RRR: 63% 

Predictive value
reduces after HDL 
adjustment and 
disappears in 

multivariant analysis

(HR 1.33, 95% CI 1.24 to 1.43, p <0.001)

33%

Triglycerides and Coronary Events
TNT & IDEAL Trials



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

Triglycerides and Mortality in CAD

All cause Mortality Mortality due to Heart Disease
412 (22.4%) 131 (7.2%) 

51%

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



Fasting hypertriglyceridemia was 

significantly associated with pancreatitis

(OR: 3.96; 95% CI: 1.27-12.34)

Triglycerides, CVD and Pancreatitis

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/


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

Non-fasting Triglycerides, risk factor for CAD, 

CVD & Death



Triglyceride-rich Lipoproteins



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

Triglyceride and 
Small and Dense LDLc



Dyslipidemia in Diabetes Mellitus
(60% of cases)

Small and dense 

LDL

+ High LDL

Low HDL

Small and dense 

HDL

Hyper-TG

Large VLDL



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

Adjusted by age, BMI, smoking, SBP, HbA1c, fibrinogen, insulin & albumin/creat ratio

Strong Heart Study

★

★

★
★2.108 DM

vs
2.060 Ctrls

Flw-up: 9 yrs

★ significant

Triglycerides in type 2 Diabetes Mellitus

TG: 

Males Females Total



Triglycerides are risk factor for CAD 
in type2 Diabetes Mellitus

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

921 ♀; mean age:60 years; follow up:10 years

*MFR: edad, HTA, BMI y uso AAS

1º quartile 4º quartile

Unadjusted Adjusted MRF*

* MRF: Age, HBP, BMI and use of ASA



Postprandial TG in type2 DM

Van Dieren S, et al. Diabetologia 2011;54:73–77

1.337 type2 DM patients followed 8 yrs

Model 1, adjusted: age, BMI, Smoking, SPB, HbAic, ethilism, DM duration , Kcal intake, DM Rx, physical activityy. 
Model 2: 1 + postprandial time



Triglycerides & Insulin Resistance



Triglycerides & Insulin Resistance
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Hypertriglyceridemia in AHA/ACC Guideline

Recommendations for Hypertriglyceridemia

COR LOE Recommendations

I B-NR

In adults 20 years 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.

IIa B-R

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 LOE Recommendations

IIa B-R

In adults 40 to 75 years of age with severe hypertriglyceridemia

(fasting triglycerides ≥500 mg/dL [≥5.6 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.

IIa B-NR

In adults with severe hypertriglyceridemia (fasting triglycerides

≥500 mg/dL [≥5.7 mmol/L]), and especially fasting triglycerides

≥1000 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.















2017 Taiwan Lipid Guideline

Recommendation 

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

 Non-HDL-C < 100 mg/dL can be the secondary target in patients with 
TG ≥ 200 mg/dL. (COR I, 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.
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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

Question
補充海洋來源的Omega-3脂肪酸是否與心血管疾病高危人群中
致死性或非致死性冠心病的減少有關？

JAMA Cardiol. 2018 Mar; 3(3): 14–22.

Findings

共77917名參與者的10項試驗的meta-analysis 分析，補充海
洋來源的ω-3脂肪酸平均為4。4年與致死性或非致死性冠
心病或任何主要血管事件的減少無顯著相關性。

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% CI, 

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

Time (months)

0 30 42

N=11324

Omacor 1g 

None

12 186

Omacor 1g + Vitamin E 300mg 

Vitamin E 300mg

Omacor 1g 

Open-label, randomized design

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-Preventation臨床實驗發現，心肌梗塞
患者每天一顆Omacor能大幅降低死亡率

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)



Time (months)

0 12

To death or 
admission to 

hospital

N=7046

Omacor 1g 

Placebo

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.

631

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

Lancet. 2008 Oct 4;372(9645):1223-30. 
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(P=0.009)
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GISSI-HF 臨床實驗發現:
OMACOR可降低CHF約9%死亡率

Number of all-cause 

death

Number of all-cause

death & hospitalisations

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



JELIS Study發現 , EPA可能有預防心血管
疾病的效果(Primary prevention)

主要心血管
事件發生率

AVG 4.6yr



若患者TG>150mg/dl & HDL<40mg/dl , 有無
服用EPA對於心血管疾病初級預防差異更大



REDUCT-IT (Nov 2018)



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.

Study conduct : 2011- 2016

amendment 2013: TG 200 -499 mg/dL



Comments

 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)



REDUCE-IT證實，併用EPA+statin之患者(CVD or 

DM)，能再額外降低25%心血管事件發生率

(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

November 10, 2018, at NEJM.org 



OUTLINE

1. Introduction of Omega-3 FA

2. Common Myths About Omega-3

3. Triglycerides and CAD

4. 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



℞ Omega-3臨床試驗一覽及分析

 Secondary Prevention:     ≥ 1g N-3 by GISS-P & GISS-HF, 4g N-3 by REDUCE-IT

 Primary Prevention:         ≥ EPA 1.8g by JELIS

 2018年 VITAL，每日1g omega-3無法有效降低MACE，但於能預防心肌梗塞達28% 
(secondary end-point)

Primary Prevention Secondary Prevention

Non-DM DM MI HF

Low does
(1g N-3)

High dose
(>1g N-3)

Low does
(1g N-3)

High dose
(>1g N-3)
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(1g N-3)

High dose
(>1g N-3)

Low does
(1g N-3)

High dose
(>1g N-3)

2012 
NEJM
2018
VITAL

2007 
JELIS

(1.8 g EPA)

2018
NEJM 

ASCEND
2018
VITAL

2007 
JELIS

(1.8g EPA)
2018 

Reduce-it
(4g EPA)

1999 
GISSI-P

2018 
Reduce-it

2008 
GISSI-HF

-



當LDL達標後，該持續降低LDL還是處
理殘餘風險？？？





• 4g的n-3藥物可以有效降低TG，但須鑑別診斷其他致病原

因(如甲狀腺功能低下或是糖尿病控制不佳)，且處方前應

先改變生活型態

• 目前有EPA+DHA以及純EPA兩種n-3藥物，因缺乏直接比較

的研究，目前無法建議何者為佳

• 民眾不應自行使用非藥物魚油來治療疾病，因為FDA從未

審閱或是核准任何一種食品魚油

結語




