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The 2018 guideline provides updated guidance for the management of 
dyslipidaemia with non-statin agents while continuing to emphasize 

the importance of a healthy lifestyle and the benefits of statin therapy. 

• Since 2013, new clinical evidence has emerged demonstrating the
benefits of adding non-statin drugs to statin therapy in reducing
ACSVD risk.

Guideline Update

2013 2014 2015 2016 2017 2018

2013 AHA/ACC 
guideline

IMPROVE-IT trial
PCSK9i launched

FOURIER trial

Abbreviations: ACC, American College of Cardiology; AHA, American Heart Association; ASCVD, atherosclerotic cardiovascular disease; 
PCSK9i, proprotein convertase subtilisin/kexin type 9 inhibitor.
Gundy SM et al. J Am Coll Cardiol. 2018 Nov 8. [Epub ahead of print]
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台灣七大學會共同制定
2017年台灣高風險病人血脂異常臨床治療指引建議 :

台灣高風險病人血脂異常臨床治療指引 急性冠心症

開始使用statin或statin/ezetimibe

低密度(壞)膽固醇<70 mg/dL

是 否

繼續治療

糖尿病？

低密度(壞)膽固醇<55
mg/dL可以列入考慮

是 否

繼續治療

考慮病患的臨床特徵

不能容忍

使用高強度的
statin/ezetimibe

使用非高強度的
statin/ezetimibe

低密度(壞)膽固醇<70 mg/dL？

是 否

繼續治療 增加使用PCSK9抑制劑

Journal	of	the	Formosan	Medical	Association DOI:	(10.1016/j.jfma.2016.11.013)	

七大學會共同制定

呼籲高風險病人應積極與醫師討論合適的治療，
追求壞膽固醇治療達標，遠離復發風險!



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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Abbreviations: ASCVD, atherosclerotic cardiovascular disease; CKD, chronic kidney disease; CVD, cardiovascular disease; DM, diabetes mellitus; 
LDL-C, low-density lipoprotein cholesterol.

LDL-C measurements are important for initial ASCVD risk assessment and monitoring 
adherence and response to LDL-C lowering medications and lifestyle therapies.

Lipid disorder   

Major ASCVD contributing risk factors 

Increased
CVD risk

Hypertension

Smoking

Metabolic 
syndrome

CKD

DM

Risk-
enhancing 

factors
Obesity

A reduction in LDL-C levels of 1% gives an approximate 1% reduction in ASCVD risk.

1. Stone NJ et al. J Am Coll Cardiol. 2014;63:2889-934; 2. Gundy SM et al. J Am Coll Cardiol. 2018 Nov 8. [Epub ahead of 
print]

LDL-C is the primary target and “lower is better”

Principle in 2018 guideline for ASCVD risk reduction is 
unchanged from 20131,2
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Abbreviations: ACC, American College of Cardiology; AHA, American Heart Association; BID, twice daily; LDL-C: low-density lipoprotein cholesterol;
RCT, randomized controlled trial.

High-intensity Moderate-intensity Low-intensity

Average
LDL-C 

reducing 
effect

≥ 50% 30%-49% < 30%

Daily doses
Atorvastatin 40-80 

mg
Rosuvastatin 20 mg 

(40 mg)

Atorvastatin 10-20 mg
Rosuvastatin 5-10 mg
Simvastatin 20-40 mg
Pravastatin 40-80 mg
Lovastatin 40-80 mg
Pitavastatin 1-4 mg
Fluvastatin 40 mg 

BID/80 mg

Simvastatin 10 mg
Pravastatin 10-20 

mg
Lovastatin 20 mg
Fluvastatin 20-40 

mg

AHA/ACC divides statin therapies into 3 intensity categories1:

2018 ACC/AHA: First line therapy: Statins

Boldface type indicates Boldface type indicates specific statins and doses that were evaluated in RCTs, and the Cholesterol Treatment Trialists’ 2010 
meta-analysis. All these RCTs demonstrated a reduction in major cardiovascular events.

1. Gundy SM et al. J Am Coll Cardiol. 2018 Nov 8. [Epub ahead of print]
2. Crestor® 中文仿單

Rosuvastatin is only approved
at 20 mg in Taiwan unless for
familial hypercholesterolemia2

Rosuvastatin 5 mg starting dose 
is recommended in Asians with 
caution taken when titrating2
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• Indicated for combination therapy with statins in patients with elevated LDL-C despite 
maximally tolerated statin therapy or whom experience statin-associated side effects.1

Treatment regime LDL-C lowering effects2

Ezetimibe Monotherapy (12W)
Ezetimibe 10 mg

↓ LDL-C 13%-20%

Ezetimibe + Statin vs. Statin Monotherapy (12W)
Ezetimibe 10 mg + Atorvastatin 10-80 mg
Atorvastatin 10-80 mg

↓ LDL-C 53%-61%
↓ LDL-C 37%-54%

Ezetimibe 10 mg + Simvastatin 10-80 mg
Simvastatin 10-80 mg

↓ LDL-C 46%-58%
↓ LDL-C 27%-45%

Ezetimibe 10 mg + Pravastatin 10-40 mg
Pravastatin 10-40 mg

↓ LDL-C 34%-42%
↓ LDL-C 21%-31%

Ezetimibe 10 mg + Lovastatin 10-40 mg
Lovastatin 10-40 mg

↓ LDL-C 34%-46%
↓ LDL-C 20%-30%

Second line therapy: Ezetimibe

Abbreviations: ASCVD, atherosclerotic cardiovascular disease; LDL-C: low-density lipoprotein cholesterol.
1. Gundy SM et al. J Am Coll Cardiol. 2018 Nov 8. [Epub ahead of print]
2. ZETIA Prescribing Information. Accessed date: 13 Dec 2018
3. Cannon CP et al. N Engl J Med. 2015;373:2387-97 

IMPROVE-IT demonstrated ezetimibe add-on to statin therapy can 
lower LDL-C by about 24% and further reduce the absolute risk of ASCVD by 2%.3
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Abbreviations: ASCVD, atherosclerotic cardiovascular disease; CHD, coronary heart disease; CV, cardiovascular; FH, familial hypercholesterolemia; LDL-C: low-
density lipoprotein cholesterol; MI, myocardial infarction; PCSK9i, proprotein convertase subtilisin/kexin type 9 inhibitor; UA, unstable angina; Q2W, every 2 weeks.

• Indicated as add-on therapy for patients with significant ASCVD risk or with FH after 
maximally tolerated statin therapy + ezetimbe.1

Treatment LDL-C reducing effect ASCVD risk reduction

Alirocumab: 75 mg Q2W 
+

Statin: High-intensity dose or 
maximum tolerated dose

↓ LDL-C 54.7% vs. 
placebo2

15% risk reduction in 
major adverse cardiac 
events compared with 
placebo*2

Evolocumab: 140 mg Q2W / 420 
mg once monthly

+
Statin: High-intensity dose ±

ezetimibe

↓ LDL-C 59% vs. placebo3

15% risk reduction of 
composite of CV death, MI, 
stroke, UA requiring 
hospitalization, or 
coronary 
revascularization3

*composite of CHD death, nonfatal MI, ischemic stroke, or UA requiring hospitalization

Second/third line therapy: PCSK9i

1. Gundy SM et al. J Am Coll Cardiol. 2018 Nov 8. [Epub ahead of print]
2. Schwartz GG et al. N Engl J Med. 2018;379:2097-107; 3. Sabatine MS et al. N Engl J Med. 2017;376:1713-22

Cons: (1) Requires subcutaneous injection; (2) Limited long-term safety data; (3) High cost
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Abbreviations: GI, gastrointestinal; LDL-C: low-density lipoprotein cholesterol; RCT, randomized clinical trial; TG, triglycerides.

Other LDL-C lowering/triglyceride lowering 
agents

1. Gundy SM et al. J Am Coll Cardiol. 2018 Nov 
8. [Epub ahead of print]
2. Jellinger PS et al. Endocr Pract. 
2017;23(Suppl 2):1-87

Agents

Bile acid 
sequestrants1

• Lowers LDL-C 15%-30%
• Add-on to statin therapy or use in 

patients with statin-associated side 
effects supported by RCT

• Avoided if TG ≥ 300 mg/dL
• Associated with GI side effects

• Cholestyramine
• Colesevelam
• Colestipol

Clinical consideration

Fibrates1,2
• Gemfibrozil
• Fenofibrate
• Fenofibric

acid

• Lowers TG 20-35%
• Myopathy/rhabdomyolysis when used 

with statin 

Niacins1,2 • Nicotinic acid • Lowers TG 20-30%; LDL-C 10-25%

Omega-3 
fatty acids2

• Icosapent ethyl, 
omega-3-acid ethyl 
esters

• Lowers TG 27-45%
• Effect of cardiovascular morbidity and mortality 

unknown in patients with severe 
hypertriglyceridemia
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高危險群病人（如有急性冠狀動脈
症候群病史、心導管介入治療，冠
狀動脈粥狀硬化等）藥物治療給付
條件，從LDL-C 100mg/dL下修至
70mg/dL



降血脂藥品給付規定修訂對照
民國108年2月1日生效

中央健保署網站公告

PP-CAD-TWN-0075-201901

https://www.nhi.gov.tw/Law_Detail.aspx?n=5597495EEC8219A1&sms=36A0BB334ECB4011&s=7D08B5A01D18B5CB


1. 有急性冠狀動脈症候群病史
2. 曾接受心導管介入治療
3. 外科冠動脈搭橋手術之冠狀動脈粥狀硬化患者
起始藥物治療血脂值：LDL-C ≥ 70 mg/dL
血脂目標值：LDL-C < 70 mg/dL

冠心病的次級預防
LDL-C 起始治療值與治療目標降為

降血脂藥物修訂後給付規定1

曾接受心導管介入治療 外科冠動脈搭橋手術之
冠狀動脈粥狀硬化患者

自2019年2月1起，健保給付將針對以下患者放寬規定１

急性冠狀動脈症候群
病史

同意

放寬!

或 或

mg/dl



Statins擔心的事

侷限一： “Rule	of	6”
增加Statins劑量只能多
降6%壞膽固醇

侷限二：病患無法耐受
使用高強度劑量病患表示
出現肌肉疼痛

侷限三：患者害怕高強
度Statin會影響肝功能
最常見的不良反應之一

0 10 30 50 80
Statin (mg)

Statin		Rule	of	6
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18%
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The combination of Ezetimibe and Statin: a new treatment for hypercholesterolemia ; doi: 10.4081/hi.2007.12
Leitersdorf E. Cholesterol absorption inhibition: filling an unmet need in lipid-lowering management. Eur Heart J Suppl. 2001;3(suppl E):E17–23
Bruckert E. et al. Cardiovascular Drugs and Therapy 2005;19:403-14.
Statins	and	its	hepatic	effects:	Newer	data,	implications,	and	changing	recommendations
J	Pharm	Bioallied Sci.	2016	Jan-Mar;	8(1):	23–28.
doi:	10.4103/0975-7406.171699

https://dx.doi.org/10.4081/hi.2007.12


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

D 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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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

n5518 patients with T2DM

nAll patients treated with simvastatin

16R&D, Global Omega-3June 2016

PROVE-IT TIMI
nPost ACS trial

nAll patients treated with atorvastatin 80 mg or 
pravastatin 40 mg



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
是粥狀動脈硬化患者血脂異常特徵



(hepatic
lipase)

TG過高亦會降低HDL及增加sdLDL

Fat Cells Liver

Kidney
Insulin

IR X

(CETP)

CE

á TG
á Apo B
á VLDL

(CETP)

áVLDL HDL

(lipoprotein or hepatic lipase)

SD
LDLLDL

TG
Apo A-1

TGCE

áFFA



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



Non-EssentialEssential

多元不飽和脂肪酸

玉米油

葵花子油

單元不飽和脂肪酸

不飽和脂肪酸
飽和脂肪酸

脂肪酸

必需
非必需

橄欖油

花生油



花生四烯酸

抑制

促發炎反應物質 抗發炎反應物質



Glycerol

DGAT2

Liver

Decreased 
triglyceride 
production

Cholesteryl ester

Fatty acids
VLDL

Omega-3

Omega-3

Increased β-oxidation
and decreased lipogenesis

Proposed Intrahepatic Mechanisms of Action

甘油酰基轉移酶（ Diacylgycerol Acyltransferase，DGAT）



Liver

VLDL

Muscle and adipose tissue

Lipase

IDL

Fatty acids

Bloodstream

LDL
receptor

Hepatocyte

LDL

Increase in LPL activity

Lipoprotein lipase
POM-3

Proposed Extrahepatic Mechanism of Action



N-3可明顯降低TG達45%

Harris WS et al. J Cardiovascular Risk 1997; 4: 385-91

N=43 ; 16weeks ; 4cap/day

Patient characteristics:

• Plasma triglycerides 5,65-22,60 mmol/l (500-2000mg/dl)



CV OUTCOMES



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
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)



Circulation. 2016;134:378–391. 

(1) N=180
(2)Omacor : 4g/天
(3)投藥時間 : 6 months



Circulation. 2016;134:378–391. 

AMI後對心臟具保護效果



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

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



29,1%
29,2%

27,30 %

26,20 %

25 %

25 %

26 %

26 %

27 %

27 %

28 %

28 %

29 %

29 %

30 %

Intention to treat Per protocol
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56,70 %
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Placebo Omacor

RR=-8%
(P=0.009)

RR =-8%
(P=0.036)

RR=-9%
(P=0.041)

RR = -14%
(P=0.004)

GISSI-HF 臨床實驗發現:可降低HF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 presentation)

主要心血管
事件發生率



若患者TG>150mg/dl & HDL<40mg/dl 
服用EPA對於心血管疾病初級預防差異更大
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What’s new and what’s more in 2018 AHA?



Hotlines form Daily News #AHA18

n REDUCE-IT finds medication added to statins 
reduced risks among patients with high 
triglyceride

n VITAL trial consider omega-3 fatty acids, vitamin 
D in CV protection and cancer mortality

n Diagnose and treat “residual inflammatory risk” aggressively (CANTOS, CIRT)
n Results from DECLARE trials show drug may reduce CV death or 

hospitalization for HF patients with Type 2 diabetes
n Yoga may have potential for cardiac rehab in low- and middle-income settings
n POINEER-HF: from “chronically stable HF” to “stabilized after acute HF”, 

from “post-discharge” to “in-hospital” setting



REDUCT-IT (Nov 2018)



REDUCE-IT Study Design

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



Vascepa® (icosapent ethyl) capsules

Vascepa (icosapent ethyl) is  an Omega-3 acid  known as EPA in ethyl-ester form, not fish oil, but derived from fish

Vascepa differs from other omega 3 products: it is a pure form of EPA and does not contain docosahexanoic acid 
(DHA), whereas other fish oil products are combination of EPA/DHA. DHA can cause LDL-C levels to increase



US PI : Vascepa® (icosapent ethyl)

40

Approved in 2012 (FDA) , indicated as adjunct to diet to reduce TG levels in adult pats with severe (≥500 mg/dL) hypertriglyceridemia (sHTG)



Enrolled patients with CV risk factors beyond elevated LDL-C

8179 statin-treated patients with well-controlled LDL-C (41-100 mg/dL; median 
baseline 75 mg/dL)

TG 135-499 mg/dL (median baseline 216 mg/dL)

Stratified by risk into either secondary prevention or primary prevention cohort

• 71% — patients with established CVD and ≥45 years (secondary prevention 
cohort)

• 29% — patients with diabetes mellitus, ≥50 years, and one additional CV risk 
factor (primary prevention cohort)

Randomized to VASCEPA 4 g/d + stable statin or placebo + stable statin

Patients were on background lipid-lowering therapy with a median baseline LDL-C 
of 75 mg/dL

Population Summary



Baseline characteristics



Baseline Lipids Levels



Biomarkers changes (from baseline to year 1) 



Primary endpoint

Primary EP: CV Death, nonfatal MI, 
nonfatal stroke, coronary 
revascularization or unstable 
angina (5 point MACE)

Median follow-up 4.9 years

• Primary (5-MACE): RRR=24.8%; 
ARR=4.8%; NNT 21

• CV event curve for VASCEPA 
visually separated from the 
placebo event curve at 
approximately 1 year and 
remained separated 
throughout  follow-up period



Secondary endpoint

Key secondary EP: CV Death, 
nonfatal MI or nonfatal stroke

• RRR=26%, NNT=28

• CV event curve visually 
separate from placebo 
event curve before 2 years 
and remained separated 
throughout follow up 
period



Pre-specified Hierarchical testing



Endpoints by achieved TG level at 1 year (<150 mg/dL or >=150 mg/dL)



Overall TEAES rates similar in Vascepa and placebo groups
• Higher in Vascepa vs PBO: Peripheral edema (6.5% vs 5.0% PBO, p= 0.02), constipation 

(5.4% vs 3.6% in PBO, p<0.001), atrial fibrillation/flutter (5.3% vs 3.9% , p=0.003)
• Higher in PO vs Vascepa : Diarrhea (11.9% vs 9.0% p=0.002)

A larger percentage of patients in Vascepa than in PBO hospitalized for atrial fibrillation or 
flutter (tertiary endpoint ; 3.1% vs. 2.1%, p = 0.004). Serious bleeding events in 2.7% in Vascepa
vs 2.1% in the placebo group (P = 0.06).

Safety



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)



What’s the message from the PI of “REDUCE-IT”?

“We hope REDUCE-IT will transform the care of millions of patients 
worldwide” . “That side effect might have worried about me, but 
we saw a 28% reduction in stroke, which is the worst thing that 
Afib could do. I wouldn’t not use it in a REDUCE-IT population 

because of the risk of Afib” said Depak I.

What is a REDUCE-IT population? Well-controlled LDL-c 
on statins for secondary or primary prevention who had 

TG between 135-500mg/dL

Treatment Duration: Avg. FU 5 years
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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



癌細胞增生下降 癌細胞凋亡上升 發炎反應下降

血管增生下降腫瘤細胞黏著正常細胞下降

Omega-3在過往動物實驗與小型臨床試驗已看到
對於心血管疾病及癌症預防可能有幫助

Redf : NIH(The VITamin D and OmegA-3 TriaL (VITAL)) Contemp Clin Trials. 2012 January ; 33(1): 159–171.



VITAL Trial

n The VITamin D and Omega-A 3 TriaL (VITAL) is an 
ongoing nationwide, randomized, double-blind, placebo-
controlled clinical trial: evaluation for a role of supplemental 
vitamin D and marine omega-3 fatty acids in preventing 
cancer and cardiovascular disease (CVD).

n The study population consists of 25,874 U.S. adults without 
cancer or CVD at baseline, who were selected only on age 
(men aged ≥50 and women aged ≥55), with an oversampling 
of African Americans (n=5,107). 

n 16,956 participants (65.5%) provided an optional blood 
sample. 

n Baseline data disclosed in 2016 (Contemp Clin Trials. 2016 Mar;47:235-43)

https://www.ncbi.nlm.nih.gov/pubmed/26767629


VITAL用的Omega-3正是Omacor(1顆/天)



The VITamin D and OmegA-3 TriaL (VITAL):  Design

Median Treatment Period = 5.3 years.
5,106 African Americans.
Blood collection in ~16,953 at baseline, follow-up bloods in ~6000.

Vitamin D3
(2000 IU/d); N=12,927

Placebo
N=12,944

25,871 Initially Healthy Men and Women
*Primary Prevention*

(Men >50 yrs; Women >55 yrs)

Placebo
N=6464

EPA+DHA
(1 gm/d [1.3:1 ratio])

N=6470

Placebo
N=6474

EPA+DHA
(1 gm/d [1.3:1 ratio])

N=6463

Adapted from:  Manson JE, Bassuk SS, Lee I-M, et al. Cont Clinical Trials, 2011.



Vitamin D Supplements and Prevention of 
Cancer and Cardiovascular Disease

n A total of 25,871 participants, including 5106 black participants, underwent 
randomization. During a median follow-up of 5.3 years, cancer was diagnosed in 
1617 participants (793 in the vitamin D group and 824 in the placebo group; 
HR=0.96; 95% CI=0.88-1.06; P=0.47). A major CV event occurred in 805 
participants (396 in the vitamin D group and 409 in the placebo group; HR=0.97; 
95% CI=0.85-1.12; P=0.69). 

n 2nd end points (HRs): for death from cancer (341 deaths), 0.83 (95% CI, 0.67 to 
1.02); for breast cancer, 1.02 (95% CI, 0.79 to 1.31); for prostate cancer, 0.88 (95% 
CI, 0.72 to 1.07); for colorectal cancer, 1.09 (95% CI, 0.73 to 1.62); for the 
expanded composite end point of major CV events plus coronary 
revascularization, 0.96 (95% CI, 0.86 to 1.08); for MI, 0.96 (95% CI, 0.78 to 
1.19); for stroke, 0.95 (95% CI, 0.76 to 1.20); and for death from CV causes, 1.11 
(95% CI, 0.88 to 1.40). In the analysis of death from any cause (978 deaths), the 
HR was 0.99 (95% CI, 0.87 to 1.12). 

n No excess risks of hypercalcemia or other adverse events were identified.

n N Engl J Med. 2019 Jan 3;380(1):33-44. doi: 10.1056/NEJMoa1809944. Epub 2018 Nov 10.

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


Marine n-3 Fatty Acids and Prevention of 
Cardiovascular Disease and Cancer

n A major CV event occurred in 386 participants in the n-3 group and in 419 in 
the placebo group (HR=0.92; 95% CI=0.80-1.06; P=0.24). Invasive cancer was 
diagnosed in 820 participants in the n-3 group and in 797 in the placebo group 
(HR=1.03; 95% CI=0.93-1.13; P=0.56). 

n In the analyses of key secondary end points (HRs):  for the expanded composite 
end point of CV events, 0.93 (95% CI, 0.82 to 1.04); for total MI, 0.72 
(95% CI, 0.59 to 0.90); for total stroke, 1.04 (95% CI, 0.83 to 1.31); for 
death from CV causes, 0.96 (95% CI, 0.76 to 1.21); and for death from cancer 
(341 deaths from cancer), 0.97 (95% CI, 0.79 to 1.20). In the analysis of death 
from any cause (978 deaths overall), the hazard ratio was 1.02 (95% CI, 0.90 to 
1.15). 

n No excess risks of bleeding or other serious adverse events were observed.
n CONCLUSIONS: Supplementation with n-3 fatty acids did not result in a 

lower incidence of major cardiovascular events or cancer than placebo.

n N Engl J Med. 2019 Jan 3;380(1):23-32. doi: 10.1056/NEJMoa1811403. Epub 2018 Nov 10.





Omega-3s Placebo
(N=12,933) (N=12,938) HR (95% CI)

No. of Events
Cardiovascular disease 

(1°and 2° outcomes)
Major CVD eventsa 386 419 0.92 (0.80-1.06)
Major CVD + PCI/CABGb 527 567 0.93 (0.82-1.04)
Total MI 145 200 0.72 (0.59-0.90)*
Total stroke 148 142 1.04 (0.83-1.31)
CVD mortality 142 148 0.96 (0.76-1.21)

Other vascular outcomesc 

PCI 162 208 0.78 (0.63-0.95)*
CABG 85 86 0.99 (0.73-1.33)  
Total CHDd 308 370 0.83 (0.71-0.97)*
CHD death 37 49 0.76 (0.49-1.16)
Fatal MI 13 26 0.50 (0.26-0.97)*

VITAL顯示N-3無法降低MACE，但可預防MI

aPrimary outcome.  A composite of MI, stroke and CVD mortality.   bExpanded CVD composite  
cNot prespecified as primary or secondary outcomes.   dA composite of MI, PCI/CABG, and CHD death.
All analyses are intention-to-treat. *Nominal p-value <0.05.  For MI, the nominal p-value was 0.003.







LDL的下一步?

近2萬

~7千(by JELIS primary prevention劑量)
~2千(by GISSI secondary prevention劑量)



AHA Recommendations for 
EPA/DHA Intake in 2002

Kris-Etherton PM et al. Circulation 2002;106:2747-2757.

Population Recommendation

Patients without 
documented CHD

Eat a variety of (preferably oily) fish at 
least twice a week. Include oils and foods 
rich in a-linolenic acid (flaxseed, canola, 
and soybean oils; flaxseeds; and walnuts)

Patients with 
documented CHD

Consume ~1 g of EPA+DHA per day, 
preferably from oily fish. EPA+DHA 
supplements could be considered in 
consultation with the physician

Patients needing 
triglyceride 
lowering

2–4 grams of EPA+DHA per day provided 
as capsules under a physician’s care



2017 ACC/AHA: 處方藥Omega-3可用於
CHD及CHF的secondary prevention



PP-LIP-TW
N

-0232-201901

Abbreviations: GI, gastrointestinal; LDL-C: low-density lipoprotein cholesterol; RCT, randomized clinical trial; TG, triglycerides.

2018 ACC/AHA Cholesterol Guideline:
Other LDL-C lowering/triglyceride lowering agents

1. Gundy SM et al. J Am Coll Cardiol. 2018 Nov 
8. [Epub ahead of print]
2. Jellinger PS et al. Endocr Pract. 
2017;23(Suppl 2):1-87

Agents

Bile acid 
sequestrants1

• Lowers LDL-C 15%-30%
• Add-on to statin therapy or use in 

patients with statin-associated side 
effects supported by RCT

• Avoided if TG ≥ 300 mg/dL
• Associated with GI side effects

• Cholestyramine
• Colesevelam
• Colestipol

Clinical consideration

Fibrates1,2
• Gemfibrozil
• Fenofibrate
• Fenofibric

acid

• Lowers TG 20-35%
• Myopathy/rhabdomyolysis when used 

with statin 

Niacins1,2 • Nicotinic acid • Lowers TG 20-30%; LDL-C 10-25%

Omega-3 
fatty acids2

• Icosapent ethyl, 
omega-3-acid ethyl 
esters

• Lowers TG 27-45%
• Effect of cardiovascular morbidity and mortality 

unknown in patients with severe 
hypertriglyceridemia
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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

67

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.



2017版台灣血脂治療指引



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



Omacor® Taiwan Trial
- Method Design

Time (weeks)
Randomization lab
TG
VLDL-C
LDL-C
HDL-C
Total-C
Apo A1 & B
LDL-C/HDL-C

Lab W8
TG
VLDL-C
LDL-C
HDL-C
Total-C
Apo A1 & B
LDL-C/HDL-C

Lab W4
TG
VLDL-C
LDL-C
HDL-C
Total-C
Apo A1 & B
LDL-C/HDL-C

Screening visit 
lab:
TG
LDL-C
HDL-C
Total-C
VLDL-C
LDL-C/HDL-C
Apo A1 & B

0 4-5 82

N=253

Omacor 4 g

Placebo 4 g

Diet restrictions, 
lead in Omacor 2 g + Placebo 2 g

N=498
TG baseline 
= 330mg/dl



OMACOR Clinical Trial in Tawian

Omacor 1g BID，可降TG 29.7%



P<0.01 NS

P<0.0001 P<0.0001

P<0.05

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

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

不論已使用高低劑量的statin
併用後皆能額外降低TG 20%



Treatment-Emergent  Adverse Event (AE): Overview
Omacor

+ Atorvastatin
(N=122)

Placebo
+ Atorvastatin

(N=122)

Subjects with any AE 79 (64.8%) 72 (59.0%)

Subjects discontinuing for AE 8 (6.6%) 6 (4.9%)

Subjects 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=serious adverse event

Maki K et al presented at ATVB meeting April 29, 2009

併用Statin是安全的



J Cardiovasc Pharmacol. 2009 Sep;54(3):196-203. 
16 weeks of treatment (Fig. 4). The overall reductions of TGs
and VLDL-C from baseline of the double-blind study to the end
of the extension study were260.0% and256.5%, respectively
(P , 0.001 for both variables). In absolute terms, TG values
were reduced by a median of 404.2 mg/dL from baseline and
VLDL-C was reduced by a median of 65.2 mg/dL. Non-HDL-
C and TC were also significantly reduced (P, 0.001) over the
16-week treatment period in the pooled analysis. LDL-C
increased from a median 86.7 mg/dL at baseline to 135.0
mg/dL (median increase 52.2%; P, 0.001). Apolipoprotein B
(ApoB) was unchanged from 118.0 at baseline to 117.0 mg/dL
at the end of the 16-week treatment study (P = 0.544).

The second open-label, 24-month clinical study exten-
sion showed similar results of treatment in terms of efficacy
parameters. This extension protocol was terminated before
completion after lack of significant incremental benefit with
the combination of P-OM3 and FENO was observed in earlier
trials. Patients from both treatment groups of the double-blind
study were pooled for analysis in the second extension study.
Of the 93 patients who entered this extension, 58 patients had
12-month efficacy data for analysis and 89 had exposure

ranging from 1 to 24 months available for safety analysis. The
median change in TGs from baseline of the double-blind study
to the 12-month time point was270.5%. Themedian difference
between this change and the percent change seen from baseline
to the end of the first extension was 26.2 % (P . 0.999).

Clinical Safety
All study treatments were generally well tolerated, with

no apparent differences in safety profiles throughout the
double-blind and extension studies in those receiving both
treatments or from those who received FENO only during the
double-blind study. The most commonly reported AEs were
upper respiratory infection, nausea, diarrhea, constipation,
gastroenteritis, dyspepsia, and headache in both the double-
blind and the extension studies. No deaths were recorded;
however, 17 subjects withdrew as a result of AEs (4 each in the
double-blind P-OM3 + FENO and placebo + FENO groups;
7 in the first open-label extension study; 2 in the 24-month
open-label extension study). Of the 8 subjects that withdrew
because of AEs in the double-blind phase, 4 experienced
serious AEs (2 incidents of myocardial infarction), 1 in each

FIGURE 3. Incremental effect of
P-OM3 + FENO on triglyceride (TG)
and other lipid parameters from the
end of the double-blind study to the
end of the 8-week extension study.
Subjects were randomly assigned to
receive either P-OM3 or placebo as
concomitant therapy with FENO for
8 weeks in the double-blind phase of
the study. In the open-label exten-
sion both groups were treated for an
additional 8 weeks with open-label
P-OM3 + FENO concomitant ther-
apy. The median percent changes in
TGs (primary endpoint) and other
lipid parameters from the end of the
double-blind study to the end of the
8-week open-label extension phase
are shown.

FIGURE 4. Changes from baseline in
triglyceride (TG) and other lipid
parameters after 16 weeks of TG-
lowering therapy (n = 115) . Data
from the double-blind phase with
P-OM3 + FENO and placebo + FENO
were combined with data from both
concomitant and add-on open-label
P-OM3 groups of the extension
study to show the overall effects of
TG-lowering therapy on major lipid
parameters for subjects who re-
ceived P-OM3 plus FENO for 16
weeks (n = 59) or 8 weeks of FENO
followed by 8 weeks of P-OM3 +
FENO (n = 56). Apolipoprotein B
(ApoB, not shown) did not change
(0%) from baseline in these subjects.

q 2009 Lippincott Williams & Wilkins www.cardiovascularpharm.com | 5

J Cardiovasc Pharmacol! ! Volume 0, Number 0, Month 2009 P-OM3 and Fenofibrate Concomitant or Add-On Therapy已使用Fenofibrate的患者，併用後可再降TG達17.5%



Treatment-Emergent  Adverse Event (AE): Overview

J Cardiovasc Pharmacol. 2009 Sep;54(3):196-203. 

併用Fibrate是安全的



CKD 3~5

歐盟及臺灣已禁止Gemfibrozil與Statin並用

Omacor適合用於CKD



OMEGA-3其餘臨床應用



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



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



澳洲風濕免疫學會建議
魚油可用於關節炎輔助治療



關節炎患者服用藥品級魚油的建議 ?

澳洲風濕免疫學會建議，每日2.7g Omega-3
(2顆以上藥品級魚油)能有效改善關節炎症狀!



魚油對哪些關節炎有臨床證據 :
風濕性關節炎/僵直性脊髓炎/乾癬性關節炎等

建議劑量 :
2.7g omega-3/day



美國乾眼症Guideline將
Omega-3列為治療選項之一



乾眼症患者服用藥品級魚油的建議 ?

國外臨床試驗顯示，每日600毫克 Omega-3
(1顆藥用魚油)能有效減緩乾眼症狀

600mg/天



美國憂鬱症Guideline將
Omega-3列為治療輔助選項之一



憂鬱症患者服用藥品級魚油的建議 ?

2016加拿大憂鬱症治療指引建議
每日EPA 1g(2顆以上藥品級魚)可輔助憂鬱症之治療

Canadian Network for Mood and Anxiety Treatments (CANMAT) 2016 Clinical Guidelines



IgA腎炎標準治療流程

87

尿蛋白



KADIGO Guideline建議: 
當IgA患者尿蛋白超過1g/day，可以把魚油加到標準治療中

88

n 10.5.1.1: We suggest using fish oil in the 
treatment of IgAN with persistent proteinuria > 1 
g/d, despite 3–6 months of optimized supportive 
care (including ACE-I or ARBs and blood 
pressure control). (2D)

Kidney Int Suppl . 2012;2:209-217 



VITAL Extended Studies: 
n LUNG VITAL: on acute exacerbations of chronic respiratory 

disease, asthma control, pneumonia and lung function in adults. 
(Contemp Clin Trials. 2018 Apr;67:56-67)

n Effects on Bone Structure and Architecture (Contemp Clin Trials. 2018 
Apr;67:56-67)

n Bone health ancillary study (trabecular bone score) (Osteoporos Int. 2018 
Nov;29(11):2505-2515)

n VITAL-DEP: for prevention of late-life depression. (Contemp
Clin Trials. 2018 May;68:133-145)

n To prevent and treat diabetic kidney disease (Contemp Clin Trials. 2018 
Nov;74:11-17)

n Assessing the effect of omega-3 fatty acid combined with vitamin 
D3 versus vitamin D3 alone on estradiol levels: a randomized, 
placebo-controlled trial in females with vitamin D deficiency. (Clin 
Pharmacol. 2019 Feb 4;11:25-37)



藥用魚油與保健食品有差嗎？

我最常被問的問題之一：



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

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



EPA/DHA濃度越低代表"雜油"越多

Data on file, Pronova BioPharma



2002 NEJM研究發現 :
重金屬會抵銷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.)



藥品 vs. 保健食品
原料重金屬檢驗需低於0.01ppm (比保健食品嚴格200倍)



Omega-3 Fatty Acid and Cardiovascular Outcomes: 
Insights From Recent Clinical Trials

n Data from the randomized, controlled trial REDUCE-IT, 
when viewed within the context of other recently 
published trials ASCEND and VITAL, add to a growing body 
of evidence on the use of ω-3 FA therapies in the treatment of 
atherosclerotic cardiovascular disease (ASCVD). Given the 
different formulations, dosages, and patient populations 
studied, CVOTs of ω-3 FA have provided valuable insight 
into the use of these agents in cardioprotection. 

n Current data suggest that higher dosages of pure 
eicosapentaenoic acid ω-3 FA formulations provide 
additional benefit in reduction of ASCVD events.

Curr Atheroscler Rep. 2019 Jan 10;21(1):1. doi: 10.1007/s11883-019-0763-0.

https://www.ncbi.nlm.nih.gov/pubmed/30631963


能否與抗血小板或凝血劑並用?

我最常被問的問題之二：



仿單未列禁忌(表示可並用)



480 www.cardiologyjournal.org
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standard protocols. Clinical data (CCS class, inci-
dence of unstable angina, MI, re-PCI, CABG, death) 
as well as compliance with the study drug admin-
istration was verified at the 1-month follow-up.

Blood samples were obtained in the morning 
after fasting from the cubital vein in supine pa-
tients into 5–10 mL blood collection tubes using 
venipuncture. Blood morphology was assessed 
manually in a local laboratory at hospital admission. 

Platelet function analysis was performed us-
ing the Multiplate analyzer — Multiple Electrode 
Aggregometry (MEA) and a point-of-care whole 
blood impedance aggregometer (Dynabate, Munich, 
Germany). The baseline PTL function analysis was 
assessed 18–24 h after the PCI + CLO loading dose 
(600 mg) and before administration of N-3 PUFA. The  
second sample was obtained 30 days after PCI (stan- 
dard therapy as was mentioned earlier). In the imped-
ance aggregometry method, resting blood platelets 
are activated by particular agonists, expose receptors 
and attach to the test surfaces. The analyzer con-
tinuously measures the resistance which correlates 
with the platelets adhering to the electrodes. The 
procedure includes 300 mL whole blood and 300 mL 
saline 0.9%, preheated at 37°C and incubated for  
180 s, afterwards 20 mL of the particular agonist solution  
is added and the test is performed (6 min). The final 
concentration of the test solutions were as follows: 
ADP 6.5 mM (ADP test), COL 3.2 mg/mL (COL test), 
AA 0.5 mM (ASPI test), TRAP 32 mM (TRAP test). 
The analyzer has 5 cells for parallel testing.

WBA was performed with the same kit to avoid 
inter-kit variability.

Statistical analysis
All text and table results are expressed as 

means ± standard deviation (SD) for normally dis-
tributed variables and as medians for abnormally 
distributed variables or as a number and percentage. 
The results’ normal distribution was analyzed using 
the Kolmogorov-Smironov test. Baseline clinical 
parameters and the results of ancillary investiga-
tions were compared using the to-sample t-tests for 
normally distributed continuous variables (Student’s 
t-test); in the case of abnormal distribution, the 
Mann-Whitney U test was used. To compare the 
change of PTL function tests over time, the data 
were analyzed as repeated measures analysis of 
variances, taking into account intervention factors 
and time. The Spearman rank model was used for 
correlation analysis of the baseline (PTL tests re-
sults — data obtained at 1 day after PCI) parameters. 
The Pearson model was used to determine the rela-
tionships between the delta values of the variables 
(18–24 h post-PCI/30 days post-PCI). Multivariable 
linear regression was used to assess independent 
predictors of the PTL function tests as well as the 
delta values of the variables. A value p < 0.05 was 
considered statistically significant.

Results
Baseline parameters 

There were no significant differences between 
both groups in baseline demographics (PUFA:  
n = 20; age: 65 ± 8.5; F/M: 8/12; BMI: 29.6 kg/m2; 
WHR 0.98 vs. C: n = 20; age: 64 ± 8.4, F/M: 6/14; 
BMI: 29.3 kg/m2; WHR: 0.95; p = NS), medical 

Figure 1. Participant flow; ASA — acetylsalicylic acid; CLO — clopidogrel; PCI — percutaneous coronary 
intervention; SAP — stable angina pectoris; WBA — whole blood impedance aggregometry.

Screen in g
n = 231

PUFA gro u p
n = 20

Co n tro l gro u p
n = 20

PCI with stent implantation

CLO 600 mg loading dose

Standard therapy + 75 mg ASA + 75 mg CLO
+ Omacor 1 g daily

Standard therapy + 75 mg ASA + 75 mg CLO

ASA
75 mg

Omacor
1 g

CLO
600 mg

75 mgÆ

PCI

WBA
18–24 h

WBA
30 days

Stu dy p o p u latio n
n = 40

SAP (CCS I–III)

2013：心血管裝支架患者並用的臨床試驗
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(PUFA or C). The PTL aggregometry results were 
related to the time of observation — the baseline 
values of the ADP (p = 0.003), COL (p = 0.037) 
and TRAP (p < 0.001) tests were smaller and the 
ASPI (p = 0.027) test was higher than those mea-
sured after the 1-month observation (Table 4). The 
mean delta values of PTL tests results were also 
comparable between the groups (Table 5). 

Regression analysis
Clinical data. The TRAP test values were 

correlated with patients’ age (r = 0.354, p = 0.021). 
The COL test results were correlated with HDL-

-cholesterol levels (r = –0.263, p = 0.033) and in  
a borderline manner to creatinine serum levels  
(r = 0.229, p = 0.064). Significant correlations be-
tween the delta PTL test results and serum creati-
nine levels were also found. The serum creatinine 
level correlated with delta ASPI and delta COL  
(r = 0.440, p = 0.05 and r = 0.456, p = 0.046) in 
the PUFA group and with delta ADP and delta ASPI 
(r = –0.650, p = 0.007 and r = –0.533, p = 0.028) 
in the group C.

PTL count, volume and morphology. Sig-
nificant correlations between the delta PTL test 
results and PTL count, volume and morphology 

Table 3. Group PUFA and group C pharmacotherapy.

Group PUFA (n = 20) Group C (n = 20) P

Acetylsalicylic acid 20 (100%) 20 (100%) NS

Clopidogrel 20 (100%) 20 (100%) NS

Beta-blocker 19 (95) 18 (90%) NS

Angiotensin converting enzyme inhibitor 20 (100%) 20 (100%) NS

Diuretics 8 (40%) 12 (60%) NS

Statin 20 (100%) 20 (100%) NS

Fibrate 4 (20%) 8 (40%) NS

Oral diabetes mellitus drugs 7 (35%) 6 (30%) NS

Nitroglycerin 4 (20%) 4 (20%) NS

Table 4. ANOVA analysis — interaction of time and intervention in the study groups.

Test* Group PUFA (n = 20) Group C (n = 20) P Source of variatione

Baseline After  
1 month

Baseline After  
1 month

Group 
(G)

Time  
(T)

Interaction 
G × T

ADP [U] 25.5 ± 16.0 29.3 ± 13.2 20.0 ± 10.7 25.0 ± 8.3 017 0.003 0.34

ASPI [U] 18.5 ± 17.0 26.9 ± 20.7 27.0 ± 28.8 23.1 ± 13.9 0.94 0.027 0.69

COL [U] 30.5 ± 14.3 33.2 ± 8.6 30.3 ± 13.4 33.1 ± 7.9 0.97 0.037 0.92

TRAP [U] 65.8 ± 25.6 80.1 ± 20.7 67.1 ± 20.4 85.3 ± 23.6 0.69 < 0.001 0.66

*Platelets activity tests with different activators: arachidonic acid (ASPI), adenosine diphosphate (ADP), thrombin receptor activating  
  peptide-6 (TRAP), collagen (COL). 

Table 5. Comparison of delta platelet test results (baseline and 1 month after percutaneous coronary 
intervention).

Test* Group PUFA (n = 20) Group C (n = 20) P

Mean ± SD 25–75 percentile Mean ± SD 25–75 percentile

Delta ADP 3.8 ± 12.0 –3.5/11 5.0 ± 10.4 –6/12 0.73

Delta ASPI 8.5 ± 25.0 –1/13.5 –3.9 ± 24.1 –4/13 0.12

Delta COL 2.7 ± 15.3 –4/11.5 2.8 ± 11.2 –5/10 0.98

Delta TRAP 14.3 ± 19.7 3/25.5 18.2 ± 31.0 –6/31 0.63

*Platelets activity tests with different activators: arachidonic acid (ASPI), adenosine diphosphate (ADP), thrombin receptor activating  
  peptide-6 (TRAP), collagen (COL).
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Abstract
Background: We aimed to prospectively assess the influence of the recommended dose, 1.0 g 
of polyunsaturated fatty acids (N-3 PUFA) daily, on platelet reactivity in patients with stable 
angina pectoris (SAP) after elective percutaneous coronary intervention (PCI).
Methods: Forty consecutive patients with SAP and successful PCI were randomized to the study 
group (group PUFA: n = 20; age 65 ± 8; standard therapy + 75 mg acetylsalicylic acid + 75 mg  
clopidogrel + N-3 PUFA/Omacor 1 g daily) and the control group (group C: n = 20; age  
65 ± 9; standard therapy + 75 mg acetylsalicylic acid + 75 mg clopidogrel). Platelet reactivity 
tests (COL, TRAP, ASPI, ADP) were performed using whole blood aggregometry (multiplate 
platelet [PLT] function analysis) on the 2nd and 30th day after PCI. 
Results: Baseline patients’ characteristics and clinical outcomes were comparable between 
the groups. There were no differences between both groups in the mean values of the PTL tests 
measured 30 days after PCI (PUFA vs. C: ASPI: 18.5 ± 17 vs. 27 ± 29 U, COL: 30.4 ± 14.3 
vs. 30.3 ± 13.4 U, ADP: 25.4 ± 16.1 vs. 20 ± 10.7 U, TRAP: 65.8 ± 25.6 vs. 57.1 ± 20.4 U, 
p = NS). The mean delta values of the PTL tests (18–24 h post-PCI/30 days post-PCI) were 
also comparable between the groups. The PTL aggregometry results were related to time — the 
baseline values of the ADP (p = 0.003), COL (p = 0.037) and TRAP (p < 0.001) tests were 
smaller and the ASPI (p = 0.027) test was higher than those measured after 1-month. 
Conclusions: N-3 PUFA supplementation does not affect the efficacy of dual antiplatelet 
therapy in patients with SAP after PCI. (Cardiol J 2013; 20, 5: 478–485)
Key words: N-3 polyunsaturated fatty acids, antiplatelet therapy, aggregometry, 
percutaneous coronary intervention

Introduction

Dual antiplatelet therapy with acetylsalicylic 
acid (ASA) and clopidogrel (CLO) is recommended 

after percutaneous coronary intervention (PCI) 
with stent implantation to reduce the risk of in-
stent thrombosis [1, 2]. Despite dual antiplatelet 
therapy, some patients experience thrombotic 

研究顯示與Aspirin/Plavix並用
不會延長出血時間



Am J Cardiol 2006;98[suppl]:71i–76i

Reviews: 安全無虞



Thanks for your attention

wuyw0502@gmail.com


