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Lipoproteins and Cholesterol Transport

European Heart Journal (2019) 00, 178

Lipid Hypothesis  LDL , HDL  atherosclerosis 



Male, non- smoker, 60 y/o
T-chol 6 mmol/L, SBP:120 mmHg
risk score 5

Female, smoker, 65 y/o
T-chol 5 mmol/L, SBP 
140mmHg, risk score 7

Different regions of Europe
Exclude: overt CVD, type 1,2 DM, CKD, FH, 
Cholesterol: 1 mmol/L = 38.67 mg/dL



Cardiovascular Risk Categories

European Heart Journal (2019) 00, 178



Lipid Analyses for CVD Risk Estimation

European Heart Journal (2019) 00, 178



Treatment Goals for LDL-C

LDL-C: 50% and <55mg/dL

LDL-C: 50% and <55mg/dL

LDL-C: 50% and <55mg/dL

LDL-C: <40mg/dL

LDL-C: 50% and <70mg/dL

LDL-C: <100mg/dL

LDL-C: <116mg/dL

European Heart Journal (2019) 00, 178



Treatment Targets and Goals for CVD Prevention



Pharmacological LDL-C Lowering

European Heart Journal (2019) 00, 178



Drug Tx for High TG

In high-risk patients with TG levels between 1.5 - 5.6 mmol/L (135 - 499 mg/dL) despite statin treatment, 
n-3 PUFAs (icosapent ethyl 2 x 2 g/day) should be considered in combination with a statin.

European Heart Journal (2019) 00, 178



Management of Patients with Heterozygous 
Familial Hypercholesterolemia (HeFH)

European Heart Journal (2019) 00, 178



Treatment of Dyslipidemias in Older People

European Heart Journal (2019) 00, 178



Treatment of Dyslipidemias in DM

European Heart Journal (2019) 00, 178

LDL-C: 50% and <55mg/dL

LDL-C: 50% and <70mg/dL



Management of Patients with ACS

European Heart Journal (2019) 00, 178



Ischemic Stroke, CKD, PAD
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http://www.fda.gov/Drugs/DrugSafety/ucm256581.htm#aihp

Potency of Statin

http://www.fda.gov/Drugs/DrugSafety/ucm256581.htm#aihp


Milestone Study in Statin Tx

JUPITER
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N Engl J Med 2008;359:2195-207



Rosuvastatin  20 mg (N=8901) MI
Stroke

Unstable
Angina

CVD Death
CABG/PTCA

JUPITER Trial Design

4-week 
run-in

Ridker et al, Circulation 2003;108:2292-2297.

No Prior CVD or DM
Men >50, Women >60

LDL <130 mg/dL
hsCRP >2 mg/L

Placebo (N=8901)



CRESTOR 20mg : Effects on LDL-C, HDL-C, TG and hsCRP at 12 months

Ridker P et al. N Eng J Med 2008;359: 2195-2207



JUPITER - Primary Endpoint 

• Time to first occurrence of a CV death, non-fatal stroke, non-fatal
MI, unstable angina or arterial revascularization

Ridker P et al. N Eng J Med 2008;359: 2195-2207



CRESTOR 20mg : Subgroup Results

24

44% reduction of all vascular events
(P<0.00001)

• 54% reduction 

in myocardial 

infarction
(P=0.0002)

• 48% reduction 
in stroke
(P=0.002)

46% reduction for arterial 
revascularization (P<0.001)

20% reduction in all cause 
mortality (P=0.02)

Placebo

Placebo

Placebo

Placebo

Circ Cardiovasc Qual Outcomes. 2009 May;2(3):279-85.

https://www.ncbi.nlm.nih.gov/pubmed/20031849


CRESTOR 20mg : LDLC <70 mg/dL and hsCRP <2  mg/L

Rosuvastatin, Dual Target Achieved 
(LDLC <70 mg/dL and hsCRP <2 mg/L)

Circ Cardiovasc Qual Outcomes. 2009 May;2(3):279-85.

https://www.ncbi.nlm.nih.gov/pubmed/20031849


JUPITER Trial Conclusion

• In healthy men and women, no DM, no hypertension, LDL-C 
130mg/dL, hsCRP>2mg/dL  rosuvastatin 20mg qd  both 
LDL-C  and hsCRP   event-free survival 



• In healthy men and women, hsCRP   rosuvastatin therapy  both 
LDLC and hsCRP   event-free survival  (N Engl J Med. 2008;359(21):2195-207)

•Rosuvastatin therapy  Venous Thromboembolism 
(Glynn et al NEJM 2009)

• Rosuvastatin therapy  Ischemia stroke (Circulation. 2010;121:143-150)

• Rosuvastatin therapy  CKD p’t 1st CV event and all cause mortality
(J Am Coll Cardiol 2010;55:1266–73 5:1266–73))

•

JUPITER and It’s Satellites



Carotid Sonography 
METEOR primary endpoint: IMT result

Bots ML, et al. Circulation 2007;116 (Suppl II): 17 (Abstract 194)



COSMOS study: Atheroma Regression in IVUS Study

29

Number(%) of patients showing regression measured by each IVUS parameter

Nissen et al; JAMA 2006; 296:1556, Pic.) Cleve Clin J Med, 2006; 73:937-944.
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2019 ESC Guideline Key Massages

1. Cholesterol and risk  Lower is better  statin, ezetimibe, or 
PCSK9i absolute reduction in LDL-C 1mmole  ASCVD 20% 

2. High risk ASCVD  high potency statin  PCSK9i  benefit !

3. CT coronary carter calcium score, ultrasound of carotid or 
femoral artery benefit !

4. ApoB  may be better in high TG, DM, obesity, or very low 
LDL-C.

5. Lp(a)  high inherited Lp(a)  ASCVD 



6. Intensify of treatment goals  very-high-risk p’t LDL-C 
50% and <55 mg/dL

7. Recent ACS  highest tolerated statin + ezetimibe  LDL-
C goal is not achieved at 4-6 weeks  add PCSK9i.  

8. No known adverse effects of very low LDL-C  <1 mmol/L 
(38.6mg/dL)

9. Statin intolerance  myopathy  rare  changing statin or 
reducing dose  not to overwhelming risk of ASCVD

10.Older people  benefit in  secondary prevention, primary 
prevention <75y/o   start from low dose, beware drugs 
interactions

2019 ESC Guideline Key Massages



2019 ESC Treatment Goal for LDL-C

European Heart Journal (2019) 00, 178



2019 健保給付 update

34

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(108/02/01)

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

108年衛生福利部中央健康保險署 Rosuvastatin的劑量範圍是5-20 mg每天一次

• 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)。

102/08/01 移除字眼:
如已達治療目標得考
慮減量至最低有效劑
量，並持續衛教

(55mg/dL)

(70mg/dL)

(116mg/dL)



Take Home Massages

• Guidelines are not static documents but interactive pieces, that 
grow and build on one another. 

• Rapidly evolving in atherosclerosis Tx

• New evidence  new guideline

• Strong evidence base, clear definition, easy to used, implemented 
into clinical practice 

• ASCVD p’t high potency statin before PCSK9i

• Rosuvastatin 10mg, 20mg is high potency, safe and  effective 
(LDL-C lowering 47%, 55%)



Cardiovascular Center, TCVGH



High-intensity statin therapy for ASCVD prevention & treatment

CRESTOR 20 (40)mg
Atorvastatin (40 ‡)-80 mg

High-Intensity 

Statin Therapy

Moderate-Intensity 

Statin Therapy

CRESTOR 5,10mg

Atorvastatin 10 (20) mg

Simvastatin 20–40 mg§
Pravastatin 40 (80) mg

Lovastatin 40 mg

Fluvastatin XL 80 mg

Fluvastatin 40 mg bid

Pitavastatin 2-4 mg

Simvastatin 10 mg

Pravastatin 10-20 mg

Lovastatin 20 mg

Fluvastatin 20-40 mg

Pitavastatin 1 mg

Low-Intensity Statin 

Therapy

Percent LDL-C reductions with the primary statin medications used in clinical practice (atorvastatin, rosuvastatin, simvastatin) were estimated using the median reduction in LDL-C from the VOYAGER database 

† LDL-C lowering that should occur with the dosage listed below each intensity

‡Evidence from 1 RCT only: down titration if unable to tolerate atorvastatin 80 mg in the IDEAL (Incremental Decrease through Aggressive Lipid Lowering) study 

§Although simvastatin 80 mg was evaluated in RCTs, initiation of simvastatin 80 mg or titration to 80 mg is not recommended by the FDA because of the increased risk of myopathy, including rhabdomyolysis. 
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Rosuvastatin 40mg is not indicated in Taiwan”

Circulation. 2018 Nov 10:CIR0000000000000625

https://www.ncbi.nlm.nih.gov/pubmed/30586774

