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Cardiovascular disease prevention 



LDL is causal of atherosclerosis
Evidence from meta-analyses of Mendelian randomization studies, 

prospective cohort studies, and randomized controlled trials unequivocally 

establishes that LDL causes ASCVD. 

Ference BA et al., Eur Heart J. 2017;38(32):2459-2472

Mendelian randomization studies

Median follow-up: 52 years

N=194,427

Prospective cohort studies

Median follow-up: 12 years

N=403,501

Randomized controlled trials

Median follow-up: 5 years

N=196,552



LDL-c level increases with age, so does the 
risk of atherogenesis
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The atherosclerosis disease process changes with time and LDL-c 

level, and treatment effect depends on the disease phase
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LDL-c lowering treatment impacts disease 
progression before clinical manifestation

Robinson JG et al., J Am Heart Assoc. 2018 Oct 16;7(20):e009778

Life course trajectory of atherosclerotic progression for different CV risk 

categories and the hypothesized effects of intensive LDL-c lowering.



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



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 

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)

2018 ACC/AHA Guideline on the 

Management of Blood Cholesterol

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

Group 5

Other Populations at Risk

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



Moderate 

intensity

statin

Moderate 

intensity

statin

Lifestyle;

Moderate 

statin

High 

intensity

statin

Maximal 

tolerated

statin

Moderate 

or High 

statin

Maximal 

tolerated

statin



Treatment algorithm summary: 



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





5 groups

Consider Risk first then primary or secondary prevention

High risk or very high risk Primary prevention



Lower target for European





Updated ESC lipid treatment goals







Risk Estimate Matters in Primary Prevention  
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Add Imaging Methods





Imaging Helps for Risk Stratification
2019 ESC guideline







Diabetes secondary 
prevention 

Abundant Statin treatment evidence in primary 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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Statin therapy is remarkably safe

Mach F et al., Eur Heart J. 2018;39(27):2526-2539, Collins R et al., Lancet. 2016; 388(10059):2532-2561

NO evidence to support adverse effects of statins on:

Cognitive function, clinically significant renal deterioration, risk of cataract and risk of 

haemorrhagic stroke in patients without prior stroke

Typically, treating 10.000 patients for 5 years with a standard statin

regimen, is expected

to prevent:

1000 major vascular events (secondary prevention)

500 major vascular events (primary prevention)

to cause:

5 cases of myopathy

50-100 new cases of diabetes

5-10 hemorrhagic strokes (in those with prior stroke)

50-100 patients may experience symptomatic adverse events such as muscle

pain or weakness. Placebo-controlled randomized trials show that almost all of 

these cases are misattributed. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Eur+Heart+J.+2018;39(27):2526-2539


Circulation. 2016;133:1073–1080

WOSCOPS (West of Scotland Coronary Prevention Study) 

5-Year Randomized Trial and 20-Year Observational Follow-Up

all causes cardiovascular disease

coronary heart disease noncardiovascular disease



WOSCOPS (West of Scotland Coronary Prevention Study) 

5-Year Randomized Trial and 20-Year Observational Follow-Up





Reduction of LDL-C and the odds reduction for MACE 

according to the 3 lipid-lowering therapy strategies
Statin reduce MACE most per 20mg/dL LDL reduction

Circ Cardiovasc Qual Outcomes. 2019;12:e005460.



Outlines

• Aggressive “Primary Prevention” Era

– More accurate risk estimate

– What “ESC 2019 dyslipidemia treatment guideline” tell us ?

• Variation of statin efficacy between Asian and 
Western dyslipidemia 

• Asian real world statin prescription condition

• Tailored lipid control in Asian primary prevention

• Conclusions



Asian patients are more sensitive in 

statin therapy due to Pharmacokinetics

J Atheroscler Thromb, 2017; 24: 00-00



Asian patients are more sensitive in 

statin therapy

Rosuvastatin Atorvastatin

Asian Asian WesternWestern
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Asian patients are more sensitive in 

statin therapy

Rosuvastatin Atorvastatin

Asian Asian WesternWestern
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J Atheroscler Thromb, 2017; 24: 19-25



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



⚫ 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

Racial/ethnic issues in intensity of statin therapy & 

response to LDL-C lowering 

2018 ACC/AHA Guideline on the Management of Blood Cholesterol

2018 ACC/AHA Guideline on the 

Management of Blood Cholesterol
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Moderate intensity



Outlines

• Aggressive “Primary Prevention” Era

– More accurate risk estimate

– What “ESC 2019 dyslipidemia treatment guideline” tell us ?

• Variation of statin efficacy between Asian and 
Western dyslipidemia 

• Asian real world statin prescription condition

• Tailored lipid control in Asian primary prevention

• Conclusions



Safety Efficacy

AST/ALT elevation

Drug-Drug interaction 

Myopathy

NODM

Primary prevention: 

Balance of efficacy and safety

Lipid triad



Pitavastatin 4 mg ≒ Atorvastatin 40 mg ≒ Rosuvastatin 10mg1

47%



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

Efficacy of Pitavastatin on TG





Effect of each statin dose on HDL-C  level

Pitavastatin showed the greatest increase in HDL-C than 
other statins.

ATO=atorvastatin; FLU=fluvastatin; PIT=pitavastatin; PRA=pravastatin; ROS=rosuvastatin; 
SIM=simvastatin.
HDL-C=high-density lipoprotein cholesterol.
Yamashita S, et al. J Atheroscler Thromb. 2010;17(5):436-51.

1 2 4 (PIT)
10 20 40 80 (ATO, FLU, PRA, 

ROS, SIM)

Statin dose (mg)

● Pitavastatin
■ Atorvastatin
+ Fluvastatin
◆ Pravastatin
X  Rosuvastatin
▲ Simvastatin



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



Effect of pitavastatin on new onset DM
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Atherosclerosis 2015 Volume 241, Issue 2, Pages 409–418



Effect of pitavastatin on HbA1c based on follow-

up time

T=12 wks

T>12 wks

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



Am J Cardiol2018;122:922 928 

Korean prospective, multicenter, real-world treatment, 

Asian patients diagnosed with AMI 

Pitavastatin had lower NODM rate in AMI patients



(A) Changes in the lipid profiles and  

HOMA-IR

+26

-13

Pitavastatin may have greater benefits for 

improving insulin resistance

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







Guideline knowledge, belief in statin benefit, and concerns 
regarding statin risk based on clinician characteristics

Am J Cardiol 2019;123:1011−1018



Statin use and guideline-concordant statin dosing among 
patients with a guideline indication for statin therapy



Achievement of LDL-C <100 mg/dl among patients 
with a guideline indication for statin therapy

Am J Cardiol 2019;123:1011−1018



Pitavastatin: unique metabolic profile 

Minor metabolism via CYP pathways 

Pitavastatin is minimally 

metabolized by CYP enzymes, and 

is therefore expected to have a low 

risk of DDIs and related ADRs1.

ADR=adverse drug reaction; CYP=cytochrome P450; DDI=drug-drug interaction.

1. Corsini A, Ceska R. Curr Med Res Opin. 2011;27(8):1551-62.   2. Kawai Y, et al. Drug Des Devel Ther. 2011;5:283-97.



Safety and tolerability of pitavastatin 
Postmarketing survey in Japan

pitavastatin was well tolerated with a good safety profile

ALT=alanine transaminase; AST=aspartate transaminase; CK=creatine kinase; CPK=creatine phosphokinase; 

GOT=glutamic oxaloacetic transaminase; GPT=glutamate pyruvate transaminase; GTP=glutamyltranspeptidase; HbA1c=hemoglobin A1c.

Hayashi T, et al. Expert Opin Pharmacother. 2007;8(14):2315-27.

Adverse reaction
Pitavastatin
(N=19,921)

Atorvastatin 
(N=4,805)

Rosuvastatin
(N=8,795)

Incidence of adverse reactions   6.1% 12.0% 11.1%

Increased CK (CPK) 1.4% 2.2% 2.3%

Increased ALT (GPT) 0.9% 1.8% 0.7%

Increased AST (GOT) 0.7% 1.1% 0.5%

Increased γ-GTP   0.5% 1.9% 0.6%

Increased plasma glucose   0.01% 0.37% 0.01%

Increased HbA1c   0.02% 0.25% 0.01%

Hematuria – – 0.7%

Proteinuria – 0.2% 0.3%



Conclusions
• Updated lipid treatment guidelines suggest more aggressive 

LDL-c management in primary prevention according to risk 
stratification 

• Accurate risk calculator, incorporate imaging method, should 
be the key in individual primary prevention treatment

• We need “Taiwan CVD risk calculator”

• Statin for lipid lowering strategy in primary prevention was 
suggested by most guidelines but still have barriers in real 
world and Asians 

• Why Pitavastatin: the 1st consideration statin for primary 
prevention for

– Non-diabetogenic , HDL elevation 

– Lower drug-drug interaction probability 

– Lower side effect



Thank you for your attention


