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Cardiovascular disease prevention 



Source: Thavendiranathan P et al. Arch Intern Med 2006;166:2307-2313

Meta-analysis of randomized controlled trials comparing risk reductions 

between primary and secondary prevention patients

Primary Secondary Primary Secondary Primary Secondary

Major CHD 

events
29.2 20.8 1.66 2.4 60 33

Major CV 

events
14.4 17.8 0.37 0.8 268 125

Nonfatal  

MI
31.7 NA 1.65 NA 61 NA

PCI or 

CABG
33.8 20.3 1.08 2.7 93 37

Relative

Risk Reduction

Absolute

Risk Reduction

Number Needed

To Treat

CABG=Coronary artery bypass graft surgery, CHD=Coronary 
heart disease, CV=Cardiovascular, MI=Myocardial infarction, 

PCI=Percutaneous coronary intervention

HMG-CoA reductase inhibitor evidence:
Degree of Benefit in Prevention Types
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Relative risks of lipid profiles for the risk of CHD

Journal of the Formosan Medical Association (2017) 116, 217e248



2019 American Diabetes Association

2018 American Heart Association's

2017 Taiwan lipid guideline 

2019 European Society of Cardiology
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Group 1

Secondary ASCVD 
Prevention
ACS, MI, angina, coronary arterial 
revascularization, stroke, TIA or PAD

Group 3

Diabetes mellitus in Adults 

+ age of 40–75 years 
+ LDL-C 70–189 mg/dL

Group 4

Primary Prevention

+ age of 40–75 years & LDL-C 70–189 
mg/dL + 10-year ASCVD risk≥7.5%
(intermediate-risk)

Group 2

Severe 
Hypercholesterolemia

LDL-C ≥190 mg/dL(4.9 mmol/L)

Group 5

Other Populations at Risk

Ethnicity, Hypertriglyceridemia, Women, CKD 
& Chronic Inflammatory Disorders and HIV

2018 ACC/AHA Guideline
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Grundy SM, et al.  2018 AHA Cholesterol Clinical Practice Guidelines
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Grundy SM, et al.  2018 AHA Cholesterol Clinical Practice Guidelines
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High- Moderate- and Low-intensity statin therapy

Grundy SM, et al.  2018 AHA Cholesterol Clinical Practice Guidelines



Grundy SM, et al.  2018 AHA Cholesterol Clinical Practice Guidelines
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Grundy SM, et al.  2018 AHA Cholesterol Clinical Practice Guidelines
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Diabetes American Association

2019 ADA : Recommendations for statin and 
combination treatment in adults with diabetes

1. ≥40 years : Moderate intensity statin

2. ASCVD : High intensity statin

13
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2019 ESC dyslipidemia guideline:
Risk stratification
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2019 ESC dyslipidemia guideline
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1.Very high risk: LDL-C <55 mg/dL
2.High risk: LDL-C <70 mg/dL
3.Moderate risk: LDL-C <100 mg/dL
4.Moderate risk: LDL-C <116 mg/dL



Outline

1. Importance of primary prevention in 
dyslipidemia

2. Variation of statin efficacy between Asian and 
Western dyslipidemia 

3. Tailored lipid control in Asian primary prevention

17



台灣人真的需要使用

到這麼高劑量statin?
其實……..
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Asian patients are more sensitive in 
statin therapy

19

J Atheroscler Thromb, 2017; 24: 00-00

SLCO1B1: is expressed on the basolateral membrane of hepatocytes and can 
facilitate hepatic uptake of statins except for fluvastatin.
ABCG2: drug efflux transporter ATP-binding cassette G2 gene. Subjects with the 
variant allele have plasma rosuvastatin concentration twice as high as those with
the wild-type genotype



Asian patients are more sensitive in 
statin therapy
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J Atheroscler Thromb, 2017; 24: 19-25



Asian patients are more sensitive in 
statin therapy

Rosuvastatin Atorvastatin

Asian Asian WesternWestern
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Rosuvastatin Atorvastatin
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Maximal dose of statins in Japan and U.S

20 mg

40 mg40 mg

80 mg

J Atheroscler Thromb, 2017; 24: 19-25



Racial/ethnic issues in intensity of statin therapy & 
response to LDL-C lowering 

⚫ Japanese patients may be sensitive to statin dosing. In an open-label,

randomized primary- prevention trial, Japanese participants had a

reduction in CVD events with low-intensity doses of pravastatin as

compared with placebo (S4.5.1- 33)

⚫ In a secondary prevention trial, Japanese participants with CAD

benefitted from a [moderate-intensity] dose of pitavastatin (S4.5.1-34)

⚫ Using a lower statin intensity in Japanese patients may give

results similar to those seen with higher intensities in non-

Japanese patients

2018 ACC/AHA Guideline on the Management of Blood Cholesterol

2018 ACC/AHA Guideline on the 

Management of Blood Cholesterol



2019 ESC dyslipidemia guideline:
Recommendation for aged >65y/o 
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Moderate intensity statin is more popular in TW 
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BMJ Open 2017;7:e014150
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Which patient can get maximal
benefit from pitavastatin?  
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Safety Efficacy

AST/ALT elevation

Drug-Drug interaction 

Myopathy

NODM

Primary prevention: 

Balance of efficacy and safety

Lipid triad
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非藥物治療 起始藥物治療血脂
值

血脂目標值 處方規定

1.有急性冠狀動脈症候群病史
2.曾接受心導管介入治療或外
科冠動脈搭橋手術之冠狀動脈
粥狀硬化患者

與藥物治療可並行 LDL-C≧70mg/dL LDL-C＜70mg/dL 第一年應每
3-6個月抽
血檢查一次，
第二年以後
應至少每6-
12個月抽血
檢查一次，
同時請注意
副作用之產
生如肝功能
異常，橫紋
肌溶解症。

心血管疾病或糖尿病患者 與藥物治療可並行 TC≧160mg/dL或
LDL-C≧100mg/dL

TC＜160mg/dL或
LDL-C＜100mg/dL

2個危險因子或以上 給藥前應有3-6個月非藥
物治療

TC≧200mg/dL或
LDL-C≧130mg/dL

TC＜200mg/dL或
LDL-C＜130mg/dL

1個危險因子 給藥前應有3-6個月非藥
物治療

TC≧240mg/dL或
LDL-C≧160mg/dL

TC＜240mg/dL或
LDL-C＜160mg/dL

0個危險因子 給藥前應有3-6個月非藥
物治療

LDL-C≧190mg/dL LDL-C＜190mg/dL

⚫ 心血管疾病定義：
(一)冠狀動脈粥狀硬化患者包含：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)缺血型腦血管疾病患者包含：
1.腦梗塞。
2.暫時性腦缺血患者(TIA)。（診斷須由神經科醫師確立）
3.有症狀之頸動脈狹窄。（診斷須由神經科醫師確立）

⚫ 危險因子定義：
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，若未戒菸而要求藥
物治療，應以自費治療)。

全民健康保險降血脂藥物給付規定表



PITA, ATOR, ROSU all can reduce LDL > 40% 

Weng TC, et al. J Clin Pharm Ther . 2010;35:139-151

Mukhtar RY, et Al. Int J Clin Pract . 2055;59(2):239-252
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CHIBA Study1 PATROL Study2 US PhaseIII Study3

n=98 n=93 n=99 n=99 n=102 n=315

1.Atherosclerosis vol.201(2008) : 345-352

2.Circ. J. 2011 vol.73, NO.6 : 1493-1505

3.Clin. Lipidol. 2009, vol.4, NO.3 : 291-302 

Efficacy of Pitavastatin on LDL-C

-50%

-45%

-40%

-35%

-30%

-25%

-20%

-15%

-10%

-5%

0%

Atorvastatin 10mg Livalo 2mg

-44.10%

-42.60%
-44%

-41%

-38% -38%
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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

Bhatt, et al,N Engl J Med 2019; 380:11-22

REDUCE-IT Study Design



Bhatt, et al,N Engl J Med 2019; 380:11-22

Baseline Lipids Levels



Bhatt, et al,N Engl J Med 2019; 380:11-22

Biomarkers changes (from baseline to year 1) 



• 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 Bhatt, et al,N Engl J Med 2019; 380:11-22

Primary endpoint



PITCH Study1 Dose Finding2 PROPIT Study 3

n=88 n=35 n=33 n=80

1.J of Clin. Lipidol. 2012, vol.6, 340-351

2.Drug Res. 2002,vol.52,NO.4 : 251-255

3.Clin. Endo. 2014,vol.82,NO.5 : 670-677

34

Efficacy of Pitavastatin on TG
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Both LDL & HDL are important for reducing 
cardiovascular events (Live study)

40

Teramoto T. Atherosclerosis Supplements 2011;12:285-8.



Efficacy of pitavastatin on HDL-C
(COMPACT-CAD Study)

Baseline HDL-C (mg/dL):

Pitavastatin 39.9 ±6.5  Atorvastatin  40.1±5.5
41

Journal of Cardiology 62 (2013) 87–94



Pitavastatin can elevate HDL effectively   

Am J Cardiol, 1998;81 582-587

Am J Cardiol, 2003;92 152-160

Por Med, 2004: 249-14
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Pitavastatin can elevate HDL effectively   

Am J Cardiol, 1998;81 582-587

Am J Cardiol, 2003;92 152-160

Por Med, 2004: 249-14

43



Glucose fluctuation & NODM

AST/ALT elevation

Drug-Drug interaction 
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用statin治療255 個病人4 年會額外增加1 個DM, 但可預防5.4 個
心血管事件發生

Lancet 2010; 375: 735–42



Adjusted survival curves for incident diabetes 
among new users of statins 
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Carter A A et al. BMJ 2013;346:bmj.f2610



Adjusted survival curves for incident diabetes 
among new users of statins 
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Carter A A et al. BMJ 2013;346:bmj.f2610



Statin induced-NODM is Dose dependent

48

Diabetes Care 2006; 29:1220-1226
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J Am Heart Assoc 2019 Apr 16;8(8):e011320



Clock is ticking…. 
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Effect of pitavastatin on new onset DM

Pr

At

At
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Pr

Si

At
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Atherosclerosis 2015 Volume 241, Issue 2, Pages 409–418



Patients: Hypercholesterolemia with type 2 Diabetes  (n=48)

Method : Patients receiving atorvastatin 10mg/day for 6 months switched to  

pitavastatin mg/day for at least another 6 months

Pitavasatin have better outcome in HbA1c 
compared to atorvastatin 

53

Yasumoto S, er al. Pharma medica 2007 25(5) 155-160



(A) Changes in the lipid profiles and  

HOMA-IR

+26

-13

54

Pitavastatin may have greater benefits for improving 
insulin resistance

J Atheroscler Thromb, 2015; 22: 1158-1171.



a
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病患接受HMG-CoA 還原酶抑制劑治療後，曾有醣化血色素/或空腹血漿血

糖上升情況，但依上市後安全監測或預測性研究，pitavastatin 並
未有明確造成糖尿病徵兆

醣化血色素上升，病患接受HMG-CoA 還原酶抑制劑治療後，曾有醣化血色
素/或空腹血漿血糖上升情況

醣化血色素上升，病患接受HMG-CoA 還原酶抑制劑治療後，曾有醣化血色
素/或空腹血漿血糖上升情況。使用 HMG-CoA 還原酶抑制劑(包括Crestor) 
曾有HbA1c和空腹血糖值增加的報告

Lipitor

Crestor

Livalo

Potent statins台灣仿單



Glucose fluctuation & NODM

AST/ALT elevation

Drug-Drug interaction 
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24.7%

Atorvastatin group: more patients experienced in ALT 
abnormality   



60

Livalo had lower CK elevation & myopathy rate

0.0%

0.5%

1.0%

1.5%

2.0%

2.5%

3.0%

3.5%

CK elevation rate1

Pitavastatin Atorvastatin
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Myopathy rate2

Pitavastatin Atorvastatin

1. Ther Res. 2007; 28:733-9

. 2.J Jpn Soc Hosp Pharm. 2010;46(8):993–997. Japanese
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a
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P < 0.0001



Glucose fluctuation & NODM

AST/ALT elevation

Drug-Drug interaction 
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CYP (Minor) Glucuronidation (Major) 

Livalo rarely metabolism by CYP3A4 & CYP2C9

62

Expert Opin. Pharmacother. (2007) 8(14):2315-2327



CYP 3A4
CYP2C9

Pitavastatin

Livalo is rarely drug-drug interaction  

63



Pitavastatin + CYP-inhibiting medication 
do not increase muscle related ADR(LIVES Study)

64

Int. J of Clin. Pharmacol. and Thera. 2015, June 24th 



Simvastatin
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Pravastatin
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療效安全並重
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Pitava Atorva Rosuva Prava Fluva Simva

TG lowering V V V - - -

Lower risk of 

Myopathy
V - V V - -

Non-CYP via V - V V - -

CKD 

preferred 
V V - - V -

Combine with 

tacrolimus
V - V V V -

HIV V V V V V

2016 ESC/EAS guideline for the management of 
dyslipidemias - Summary

66

Modified from European Heart Journal 2011, 32, 1769- 1818 



Minor
AST/ALT elevation

Minor
Drug-Drug interaction 

No CYP3A4

Minor
Myopathy

Lipid Triad

Minor
Glucose fluctuation

&

NODM

Summary: 
Maximizing statin benefits for primary prevention  

67

Get to the target ! Minimize the side effects !



Thank you for your attention!!


