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Wisdom from Scientist decades before  



4 major factor to consider 

• Atherosclerotic cardiovascular disease (ASCVD) 

• DM 

• Predictive life time risk of ASCVD 

• Baseline LDL-C level 

 

 



 Yusuf S et al. Lancet. 2004;364:937-952 
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n=15,152 patients and 14,820 controls in 52 countries 

MI=Myocardial infarction, PAR=Population 

attributable risk (adjusted for all risk factors) 

Attributable Risk Factors 
for a First Myocardial Infarction 
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 Grundy S et al. Circulation 2004;110:227-239 

CHD=Coronary heart disease, LDL-C=Low-density lipoprotein cholesterol 

Coronary Heart Disease Risk According 
to LDL-C Level 





Risk Stratification: 
Framingham Risk Score On Line Calculator 

Source: Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol 

in Adults Risk Assessment Tool. http://hp2010.nhlbihin.net/atpiii/calculator.asp 





Secondary Prevention 



• ApoB (secondary target) <80 mg/dL for very high-risk individuals and <100 mg/dL for high-risk subjects 

• Non–HDL-C (secondary target) <2.6 mmol/L (100 mg/dL) and <3.4 mmol/L (130 mg/dL) for very high-risk and 

high-risk individuals, respectively 

aDocumented clinical CVD includes previous MI, ACS, coronary revascularization (percutaneous coronary intervention , coronary artery bypass graft surgery) and other 

arterial revascularization procedures, stroke and transient ischemic attack , and peripheral arterial disease. Unequivocally documented CVD on imaging is what has 

been shown to be strongly predisposed to clinical events, such as significant plaque on coronary angiography or carotid ultrasound. 
bUntreated baseline LDL-C is defined as not taking any lipid-lowering medication. 
cSuch as smoking, hypertension, and dyslipidemia. 

ESC = European Society of Cardiology; EAS = European Artherosclerosis Society; CVD = cardiovascular disease; DM = diabetes mellitus; CKD = chronic kidney 

disease; GFR = glomerular filtration rate; SCORE = Systematic Coronary Risk Evaluation [SCORE estimates the 10-yr risk of a first fatal atherosclerotic event]; 

ESC/EAS 2016 Dyslipidemia Guidelines: Lipid Targets1 

Risk Category 

LLT = lipid-lowering therapy; BP = blood pressure; MI = myocardial infarction; ACS = acute coronary syndrome. 

1. Catapano AL et al. Atherosclerosis. 2016;253:281–344. 

LDL-C (Primary Treatment Target) 

On LLT NOT on LLT 
Very high risk 

Documented CVD,a  clinical or unequivocal on imaging; DM 

with target organ damage or with a major risk 

factorc; severe CKD (GFR <30 mL/min/1.73 m2); 

or a calculated SCORE ≥10% 

<1.8 mmol/L 

(<70 mg/dL) 

<1.8 mmol/L (<70 mg/dL) 

or 

a ≥50% reduction if untreated baselineb 

LDL-C is 1.8–3.5 mmol/L 

(70–135 mg/dL) 

High risk 

Markedly elevated single risk factors, in particular 

cholesterol >8 mmol/L (>310 mg/dL) or BP ≥180/110 mmHg; most 

other people with DM (except young people with type 1 DM and 

without very high levels of individual risk factors, who may be at 

low or moderate risk); moderate CKD (GFR 30–59 mL/min/1.73 

m2); or a calculated SCORE ≥5% and <10% 

<2.6 mmol/L (<100 

mg/dL) 

<2.6 mmol/L (<100 mg/dL) 

or 

a ≥50% reduction if untreated baselineb 

LDL-C is 2.6–5.2 mmol/L 

(100–200 mg/dL) 

Moderate risk 

SCORE is ≥1% and <5% at 10 years 
<3.0 mmol/L (<115 mg/dL) 



ESC/EAS 2016 Dyslipidemia Guidelines: Pharmacological 
Treatment Pathway for Lowering LDL-C1 

Assess CV risk of patient + determine LDL-C target 

Prescribe statin to highest tolerated dosea 

 
Patient does not reach goal 

Adding ezetimibe should be considered 

Adding bile acid sequestrant may be considered 

 

For very high-risk patients who do 

not reach goal with maximal 

tolerated statin dose, in combination 

with ezetimibe or in patients with 

statin intolerance 

 

PCSK9 inhibitor may be considered 

ESC = European Society of Cardiology; EAS = European Artherosclerosis Society; CV = cardiovascular; PCSK9 = proprotein convertase subtilisin/kexin type 9. 

1. Catapano AL et al. Atherosclerosis. 2016;253:281–344. 

aFor statin intolerance, ezetimibe and bile acid sequestrants (or combination of these 2 therapies) should be considered. 





Study populations: 

Primary prevention 

Acute coronary syndromes (Secondary prevention) 

Chronic coronary heart disease (Secondary prevention) 

HMG-CoA Reductase Inhibitor: 
Chronological Order of Event Driven Trials 

1994   4S     2002   PROSPER   

1995   WOSCOPS     2002   ALLHAT - LLA   

1996   CARE     2002   ASCOT - LLA   

1998   AFCAPS/TEXCAPS     2004   PROVE - IT   

1998   LIPID     2004   A to Z   

2001   MIRACL     2005   TNT   

2002   HPS     2005   IDEAL   
  

  
                        2008          JUPITER   

2010 SEARCH 



 O’Keefe JH Jr et al. JACC 2004;43:2142-2146 
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P=0.0019 

Relationship between LDL-C levels and event rates in select primary 

prevention statin trials 

AFCAPS= Air Force/Texas Coronary Atherosclerosis Prevention Study, ASCOT= Anglo-
Scandinavian Cardiac Outcomes Trial—Lipid Lowering Arm, LDL-C=Low density 

lipoprotein cholesterol, WOSCOPS= West of Scotland Coronary Prevention Study  

HMG-CoA Reductase Inhibitor Evidence: 
Primary Prevention 



 LaRosa JC et al. NEJM 2005;352:1425-1435 

Relationship between LDL-C levels and event rates in secondary prevention 

statin trials of patients with stable CHD 

HMG-CoA Reductase Inhibitor Evidence: 
Secondary Prevention 
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disease, HPS=Heart Protection Study, LDL-C=Low density lipoprotein 
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Disease, 4S=Simvastatin Survival Study, TNT=Treating to New Targets 



HMG-CoA Reductase Inhibitor Evidence: 
Effect of Intensive Therapy 

Cholesterol Treatment Trialists’ (CTT) Collaboration 
Meta-analysis of 169,138 patients randomized to at least 

2 years of statin therapy 
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Control 

21% relative risk 

reduction per mmol/L Statin  

16% relative risk 

reduction per 0.5 mmol/L More statin 

There is a proportionate reduction in CV events with greater LDL-

cholesterol reduction 

Source: Cholesterol Treatment Trialists’ Collaboration. Lancet 2010;376:1670-1681 

CV=Cardiovascular, LDL=Low density lipoprotein 



The Rule of 6’s 

HMG-CoA Reductase Inhibitor: 
Dose-Dependent Effect 
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Atorvastatin 10/80* 

Fluvastatin 20/80* 

Simvastatin 20/80* 

Pravastatin 20/40* 

Lovastatin 20/80* 

46 6 

32 11 

Rosuvastatin 10/20† 

Pitavastatin 1/4‡ 

Sources:                                                                                                                                         

*Illingworth DR. Med Clin North Am 2000;84-23-42                                                                      
†Crestor Package Insert. http://www1.astrazeneca-us.com/pi/crestor.pdf                                        

‡Livalo Package Insert. http://www.kowapharma.com/documents/LIVALO_PI_CURRENT.pdf  

Each doubling of the statin dose produces an approximate 6% 

reduction in the LDL-C level 

http://www1.astrazeneca-us.com/pi/crestor.pdf
http://www1.astrazeneca-us.com/pi/crestor.pdf
http://www1.astrazeneca-us.com/pi/crestor.pdf


Lipid Research Clinics-Coronary Primary Prevention 

Trial (LRC-CPPT) 

Placebo 
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Source: The LRC-CPPT Investigators. JAMA 1984;251:351-364  

CHD=Coronary heart disease, MI=Myocardial 

infarction, RRR=Relative risk reduction 

3,806 men with primary hypercholesterolemia randomized to cholestyramine 

(24 grams) or placebo for 7.4 years 

 

 

 

 

 

 

 
 

 
 A bile acid sequestrant provides benefit in those with high cholesterol levels 

Bile Acid Sequestrant Evidence: 
Primary Prevention 



Dietary cholesterol 

Production in liver Absorption from intestine 

Bloodstream 

LDL-C 
VLDL 

Cholesterol 
synthesis 

Biliary cholesterol 

Chylomicrons 

Fecal sterols and neutral 

sterols 

Ezetimibe: 
Mechanism of Action 
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Placebo 

Ezetimibe 10 mg  

892 patients with primary hypercholesterolemia randomized to 

ezetimibe (10 mg) or placebo for 12 weeks 

*p<0.01 compared to placebo 

 Dujovne CA et al. Am J Cardiol 2002;90:1092-1097 

Ezetimibe Evidence: 
Efficacy at Reducing LDL-C 

+5.7 

HDL-C=High density lipoprotein cholesterol, 

LDL-C=Low density lipoprotein cholesterol 



IMPROVE-IT: Ezetimibe + Statin Improved CV 
Outcomes Beyond a Statin Alone1 

Primary End Point 

CV death, nonfatal MI, hospital 

admission for UA, coronary 

revascularization (≥30 days after 

randomization), or nonfatal stroke 

6.4% 

RRR 

HR, 0.936 (95% CI, 0.89–0.99) 

P=0.016 

Simvastatin 40 mga 

(n=9,077) 
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34.7 

32.7 

UA = unstable angina. 

Ezetimibe/simvastatin significantly reduced CV events more than simvastatin alone 

Used with permission from Cannon CP et al.1 

a27% were uptitrated to simvastatin 80 mg. 
b6% were uptitrated to ezetimibe/simvastatin 10/80 mg. 

CV = cardiovascular; HR = hazard ratio; CI = confidence interval; RRR = relative risk reduction; MI = myocardial infarction; 

Cannon CP et al. N Engl J Med. 2015;372:2387–2397. 
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Doubling atorvastatin   

to 20 mg  
(n=480) 

Mean on-statin baseline  

LDL-C = 120 mg/dL (~3.1 mmol/L) 

Adding ezetimibe 

to atorvastatin 10 mg  
(n=120) 

Mean on-statin baseline  

LDL-C = 121 mg/dL (~3.1 mmol/L) 

Ezetimibe as an adjunct to diet when diet and exercise alone are not enough 
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P<0.001 

PACE Phase I: Adding Ezetimibe to Atorvastatin 10 mg Provided 
Greater Additional LDL-C Reduction vs Doubling Atorvastatin to 
20 mg or Switching to Rosuvastatin 10 mg 

–13% 

Switching to 

rosuvastatin 10 mg  
(n=939) 

Mean on-statin baseline  

LDL-C = 121 mg/dL (~3.1 mmol/L) 

IRLS = iteratively reweighted least squares. 

P<0.001 

A10+EZ 

A20 
R10 

Bays HE et al. Am J Cardiol. 2013;112:1885–1895. 
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Brigham and Women’s Hospital and Harvard Medical School
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59% mean reduction (95%CI 58-60), P<0.00001

Absolute reduction: 56 mg/dl (95%CI 55-57)
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Battle towards lowest LDL-C 



Conclusion 

• Consistent evidence showing lower LDL-C is associated with lower CV 
event  

• Rapid evolving medication in achieving ever possible lowest target of 
LDL 

• Risk stratified your patient, personalized medicine 

 

 

 


