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Inclusion criteria 

• ASCVD: prior MI, stroke, PAD 

• LDL > 70 mg/dL despite atorvastatin 20 mg higher±ezetimibe 

ez 
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Kim HJ, et al. Intern J Cardiol 2014;174:64-72. 

KNHNES Ⅰ(1998) – Ⅴ(2010-2012) 
Adults aged ≥ 30 yr 

KNHNES, Korea National Health and Nutrition Examination Survey 

Trends in mortality rate from CHD and stroke in Korea 



  Lipid profile of general Korean population 

aP for trends were calculated by logistic regression for %  values and by linear regression for mean values.  
bHypercholesterolemia :  ≥240 mg/dL for blood total cholesterol or user of cholesterol-lowering agent. 

cP-values for differences between age group were calculated by logistic regression. 

Ref. Kim HJ, et al. Intern J Cardiol 2014;174:64-72. 



  

aP for trends were calculated by logistic regression for %  values and by linear regression for mean values.  
bHypercholesterolemia :  ≥240 mg/dL for blood total cholesterol or user of cholesterol-lowering agent. 

cP-values for differences between age group were calculated by logistic regression. 

Ref. Kim HJ, et al. Intern J Cardiol 2014;174:64-72. 

Ref. Nagasawa SY et al. J Am Heart Assoc. 2012;1:e001974.   

EPOCH-JAPAN study 
(Evidence for Cardiovascular Prevention from Observational Cohorts 

in Japan)  
A Pooled Analysis of 65 594 Individuals From 10 Cohort Studies in 

Japan  
Aged 40-89 years without CVD history 

Total cholesterol 

Multivariate-adjusted HRs for death from CHD Multivariate-adjusted HRs for death from Cerebral 
Infarction 

Total cholesterol 

Men 40-69 

Men 70-89 

Women 40-69 

Women 70-89 

Men 40-69 

Men 70-89 

Women 40-69 

Women 70-89 

HRs, Hazard ratio was adjusted for cohort, age, systolic blood pressure, body mass index, and smoking and drinking categories. 

Relation Between Serum TC Level and CVD in Japan 



  

aP for trends were calculated by logistic regression for %  values and by linear regression for mean values.  
bHypercholesterolemia :  ≥240 mg/dL for blood total cholesterol or user of cholesterol-lowering agent. 

cP-values for differences between age group were calculated by logistic regression. 

Ref. Kim HJ, et al. Intern J Cardiol 2014;174:64-72. 

An Analysis From the INTERHEART Study  
4,247 cases of a first AMI and 5,452 control subjects in Asia 

4,455 cases of a first AMI and 5,867 control subjects in non-Asian 
regions 

*p<0.0001. †p=0.01, for both between-case and between-control comparisons between Asian and non-Asian regions. 

Mean LDL-C, HDL-C in Subjects From Asia and Other Regions 

+9.4 +8.5 

A greater proportion of Asian cases and controls had LDL-C≤ 100 mg/dl  

(25.5% and 32.3% in Asians vs. 19.4% and 25.3% in non-Asians, respectively). 

Ref. Karthikeyan G et al. J Am Coll Cardiol 2009;53:244–53.  

+1.6 +1.4 

Difference in lipid among Asians and non-Asians 



Impact of lipid abnormality on CVD risk 
In an Asian population  

aP for trends were calculated by logistic regression for %  values and by linear regression for mean values.  
bHypercholesterolemia :  ≥240 mg/dL for blood total cholesterol or user of cholesterol-lowering agent. 

cP-values for differences between age group were calculated by logistic regression. 

Ref. Kim HJ, et al. Intern J Cardiol 2014;174:64-72. 

Karthikeyan G et al. J Am Coll Cardiol 2009;53:244–53.  

Risk of First AMI for 1-SD Change in the Various Lipid 

Asia All Regions Other Regions 
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aP for trends were calculated by logistic regression for %  values and by linear regression for mean values.  
bHypercholesterolemia :  ≥240 mg/dL for blood total cholesterol or user of cholesterol-lowering agent. 

cP-values for differences between age group were calculated by logistic regression. 

Ref. Kim HJ, et al. Intern J Cardiol 2014;174:64-72. 

Karthikeyan G et al. J Am Coll Cardiol 2009;53:244–53.  

The average annual age-standardized prevalence of CHD in the Perth metropolitan 
region (population 1.6 million) was 28 373 (8.8%) in men and 14 966 (4.0%) in women 

Characteristics of Men and Women Ages 35 to 84 Years With and Without Coronary Heart Disease                                                
in Perth, Western Australia, Between 1995 and 2005 

*Average prevalence of previous admission for CHD in the past 15 years at June 30 in each calendar year 1995 to 2005. 
†Age-standardized. 

More than 40% of major CHD events annually occur  
in persons with established CHD 



  

aP for trends were calculated by logistic regression for %  values and by linear regression for mean values.  
bHypercholesterolemia :  ≥240 mg/dL for blood total cholesterol or user of cholesterol-lowering agent. 

cP-values for differences between age group were calculated by logistic regression. 

Ref. Kim HJ, et al. Intern J Cardiol 2014;174:64-72. 

Ref. Karthikeyan G et al. J Am Coll Cardiol 2009;53:244–53.  

NCEP ATP III 
2004 update 

NCEP ATP III 

2004 2005 2001 

TNT trial 

2006 2013 

ACC/AHA 
guideline 

2010 2011 2012 

AHA/ASA 
guideline 

ACCF/AHA 
guideline KDOQI KDIGO 

TNT was the First Randomized Clinical Trial to Prospectively  
Assess the Efficacy and Safety of Treating Patients  

with Stable CHD to LDL-C Levels Well Below 100 mg/dL  

NCEP ATP III 
2006 update 

Role of TNT Trial in Lipid Guideline Evolution 



  

Atorvastatin 10 mg 

LDL-C target: 100 mg/dL 

Atorvastatin 80 mg 

LDL-C target: 75 mg/dL 

 
 

Time to occurrence of a major CV event: 
CHD death 

Nonfatal, non–procedure-related MI 

Resuscitated cardiac arrest 

 Fatal or nonfatal stroke 

 
 

35-75 yrs with stable CHD 

LDL-C: 130-250 mg/dL 

Triglycerides 600 mg/dL 

Patient Population Primary Efficacy Outcome 

1–8 Weeks 8 Weeks Median Follow-up = 4.9 Years 

Atorvastatin 10 
mg 

Baseline 
Screening  

and Wash-out 
n=18,469 

Open-label 
Run-in 

n=15,464  

Double-blind Period 
n=10,001 

LDL-C: <130 mg/dL 

n=4,995 

n=5,006 

TNT : Study Design 

LaRosa JC, et al. N Engl J Med. 2005;352: 1425-1435 



  

Ref. Kim HJ, et al. Intern J Cardiol 2014;174:64-72. 

Atorvastatin 10 mg  
(n=5,006) 

Atorvastatin 80 mg 
 (n=4,995) 

Age (mean  SD) 

Men 

White  

61  8.8 yrs 

81% 

94% 

61  8.8 yrs 

81% 

94% 

Cardiovascular Risk Factors 

(%) 

●  Current Smoker 

●  Hypertension 

●  Diabetes Mellitus 

 

13% 

54% 

15% 

 

13% 

54% 

15% 

Cardiovascular History (%) 

●  Angina 

●  Myocardial Infarction 

●  Coronary Angioplasty 

●  Coronary Bypass 

●  Cerebrovascular Accident 

 

81% 

58% 

54% 

47% 

  5% 

 

82% 

59% 

54% 

47% 

  5% 

TNT : Baseline Patient Characteristics 

LaRosa JC, et al. N Engl J Med. 2005;352: 1425-1435 



  

Ref. Kim HJ, et al. Intern J Cardiol 2014;174:64-72. 
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Atorvastatin 10 mg (n=5006) 

Atorvastatin 80 mg (n=4995) 

Mean LDL-C Level = 101 
mg/dL (2.6 mmol/L) 

Mean LDL-C Level = 77 
mg/dL (2.0 mmol/L) 

0 3 12 24 36 48 60 

TNT : Changes in Lipid Levels 

LaRosa JC, et al. N Engl J Med. 2005;352: 1425-1435 



  

Ref. Kim HJ, et al. Intern J Cardiol 2014;174:64-72. 

HR = 0.78 (95% CI 0.69, 0.89), P<0.001 
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22% 
Relative Risk 

Reduction  
0.14 

0.08 

0.12 

0.04 

0.10 

0.06 

0.02 

0 

Atorvastatin 10 mg (n=5,006) 

Atorvastatin 80 mg (n=4,995) 

0 1 2 3 4 5 6 Time 
(Years) 

CHD death, nonfatal non–procedure-related MI,  
resuscitated cardiac arrest, fatal or nonfatal stroke. 

Kaplan–Meier Estimates of the Incidence of the Primary End Point 

LaRosa JC, et al. N Engl J Med. 2005;352: 1425-1435 

TNT : Primary Efficacy Outcome 



  

Ref. Kim HJ, et al. Intern J Cardiol 2014;174:64-72. 

No. of Patients (%) 

Atorvastatin 10 mg 
 (n=5,006) 

Atorvastatin 80 mg 
 (n=4,995) 

Treatment discontinuation due to 

treatment-related AEs 
264 (5.3) 359 (7.2) 

Myalgia (treatment-related) 234 (4.7) 241 (4.8) 

Rhabdomyolysis* 3 (0.06) 2 (0.04) 

AST/ALT elevation >3 x ULN† 9 (0.2) 60 (1.2) 

 LaRosa JC, et al. N Engl J Med. 2005;352: 1425-1435 

TNT: Safety Profile  



  

Ref. Kim HJ, et al. Intern J Cardiol 2014;174:64-72. 

TNT: LDL < 100 mg/dL 



  

Ref. Kim HJ, et al. Intern J Cardiol 2014;174:64-72. 

ATP III Guideline vs ACC/AHA Guideline 

ATP III Guideline  ACC/AHA Guideline 

Year  2001 (updated in 2005) 2013 

Focus Reducing CHD risk Reducing risk of ASCVD* 

Risk  
assessmen

t 

Framingham 10 yr risk scor
e  

(CHD death + non fatal MI) 

Pooled cohort equations†  
(fatal & nonfatal CHD  

   + fatal & nonfatal stroke) 

*ASCVD:  ACS, a history of MI, stable or unstable angina, coronary or other 

arterial revascularization, stroke, TIA, or PAD presumed to be of atherosclerotic 

origin 

  †Developed by the Risk Assessment Work Group to estimate the 10-year 

ASCVD risk for the identification of candidates for statin therapy 



  ATP III Guideline vs ACC/AHA Guideline 

ATP III Guideline  ACC/AHA Guideline 

Risk                        
Categories  

3 main risk categories: 
• CHD / CHD risk equivalent* 
• 2+ risk factors & 10-yr risk ≤ 
20% 
• 0-1 risk factors & 10-yr risk 
<10% 

4 statin benefit groups:  
• Clinical ASCVD 
• Primary LDL-C ≥190 mg/dl 
• DM without clinical ASCVD 
• No DM/CVD with 10-yr ASCV
D risk  
   ≥7.5% 

Rx targets LDL-C primary target 
• <70mg/dl 
• <130mg/dl (<100 if risk 10-20
%) 
• <160mg/dl  

Intensity of statin therapy 
 High or moderate intensity  

Rx recomm
endations 

Statin (or bile acid sequestrants 
or nicotinic acid) to achieve LDL
-C goal 

Maximally tolerated statin first-l
ine  
to reduce risk of ASCVD events 

*DM, Clinical CHD, symptomatic CAD, PAD 



  

Pencina MJ, et al. N Engl J Med 2014;370:1422-31. 

Ages of 40 and 75 Years in National Health and Nutrition Examination Surveys 
2005-2010 

Secondary prevention for adults with CVD 

ATP III guideline 2013 ACC/AHA 
guideline 

Estimated numbers of adults eligible for statin therapy 
by ATP III and ACC/AHA guideline in US 



  

Primary prevention for adults receiving no statin 

ATP III guideline 2013 ACC/AHA 
guideline 

Estimated numbers of adults eligible for statin therapy 
by ATP III and ACC/AHA guideline in US 

Pencina MJ, et al. N Engl J Med 2014;370:1422-31. 



  

Primary prevention for adults receiving no statin 

47.8% 

77.3% 

27.0% 

29.7 

ACC/AHA guideline substantially increased the number 
of older adults without CVD compared with ATP III 

Pencina MJ, et al. N Engl J Med 2014;370:1422-31. 



  

Detrano R, et al. N Engl J Med. 2008;358(13):1336-1345. 

MESA, Multi-Ethnic Study of Atherosclerosis 
6,722 men and women without clinical CVD 

 3.8 years follow up 

P<0.001 

for differences 

 among all curves 

CAC (Coronary calcium score) is a strong predictor of 
incident coronary heart disease 



  

Pusnani A, et al. JAMA. 2015;314(2):134-141. 

*CAC, Coronary calcium score as measured by the Agatston score 

Comparison of Statin Eligibility by 2004 ATP III vs 2013 ACC/AHA Guidelines Across CAC 
Score Strata 

Participants with CAC were more likely to be 
statin eligible by ACC/AHA than by ATP III 



  
Estimated numbers of adults eligible for statin therapy by 

ATP III and ACC/AHA guideline in a Korean population 

Ko MJ, et al. Am Heart J 2015;170:598-605 

     Statin eligible by ATP III  vs Statin eligible by ACC/AHA 

 18.6% vs 35.1%  

18,573 participants aged 40- 75 yr in KNHNES 2008-2012 

ATP-III guidelines 
(N = 3730) 

ACC/AHA guidelines 
(n = 7766) 

New candidates for 
statin therapy† 

(n = 4397) 

Secondary prevention 

Prevalent CVD, no (%) 514 (11.4) 982 (11.7) 468 (10.5) 

Primary prevention 

LDL ≥ 190 mg/dL, no. 
(%) 

388 (10.3) 388 (5.4) 0 

Diabetes, no. (%) 1267 (33.3) 1870 (26.6) 603 (16.5) 

Predicted 10-y risk, no. 
(%) 

1561 (45.1) 4526 (56.3) 3326 (72.9) 

Overall primary, no. (%) 3216 (88.6) 6784 (88.3) 3929 (89.5) 



  
Statin candidates by ACC/AHA guideline substantially 

increased among older adults and men 

18,573 participants aged 40- 75 yr in KNHNES 2009-2012 

Ko MJ, et al. Am Heart J 2015;170:598-605 



  

18,573 participants aged 40- 75 yr in KNHNES 2008-2012 
External cohort (n = 63,329) from the 2003 National Health Examination  

Neither 

ATP-III, but not ACC/AHA 

ACC/AHA, but not ATP-III 

HR 3.98(3.64-4.35)* 

Both 

HR 3.65(3.33-4.02)* 

 

Seven-year observed ASCVD events among Korean adults 

*Compared with neither recommended statin therapy. 

Identification of adults at higher ASCVD risk  
by ATP III and ACC/AHA guideline in a Korea population 

Ko MJ, et al. Am Heart J 2015;170:598-605 



  
2013 ACC/AHA guidelines is better in identifying 

subjects with subclinical coronary atherosclerosis 

5,837 without CVD and asymptomatic subjects who underwent CCTA  
(mean age 53.5, men 72.1%)  

at Asan Medical Center between January 2007 and June 2011. 

Jung CH, et al. PLoS One. 2015;10:e0137478. 



  
2013 ACC/AHA guidelines is better in identifying 

subjects with subclinical coronary atherosclerosis 

Jung CH, et al. PLoS One. 2015;10:e0137478. 



  
2013 ACC/AHA guidelines is better in identifying 

subjects with subclinical coronary atherosclerosis 

Jung CH, et al. PLoS One. 2015;10:e0137478. 
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Jee SH et al. BMJ Open 2014;4:e005025. 

Study population 

Aged 30-74 yr 

No CHD 

Variable & Outcome  

Variable : Age, BP, total and high-density lipoprotein-cholesterol (HDL-C), diabetes 
smoking  

Outcome :  Non-fatal or fatal CHD 

‘Hard’ CHD events : AMI, sudden death and other coronary deaths 

A coronary heart disease prediction model 
: the Korean Heart Study 



HRs for CHD 
risk factors in 
men in the 
Korean Heart 
Study 

 Jee SH et al. BMJ Open 2014;4:e005025. 

HDL-C 



  
관상동맥질환 위험 예측모형 

http://cmerc.yuhs.ac/mobileweb/ 

결과보기 

Ref. CMERC. Accessed June 30, 2016 at http://cmerc.yuhs.ac/index.htm 



  
Evaluation of predictive ability of the ACC/AHA 2013 

Pooled Cohort Equations for the KHS population 

Ten-Year Probability of Predicted and Actual ASCVD Events in Men and Women 
from the KHS using the ACC/AHA 2013 Pooled Cohort Equations for White (W) 

and AfricaneAmerican (AA). 

Jung KJ et al. Atherosclerosis 2015;242:367-375. 



  
10-Year Probability of Predicted and Actual ASCVD 

Events by Korean Risk Prediction Model 

Ten-Year Probability of Predicted and Actual ASCVD Events in Men and Women 
from the KHS using the ACC/AHA 2013 Pooled Cohort Equations for White (W) 

and AfricaneAmerican (AA). 

Jung KJ et al. Atherosclerosis 2015;242:367-375. 



  
A trend toward increasing use of moderate-intensity to 
high intensity statins overall and in the ASCVD cohort 

Overall Use for the Pre-guideline and Post-guideline Periods  

Adoption of the 2013 ACC/AHA Cholesterol Management Guideline in 
cardiology practices 

Pokharel Y et al, JAMA Cardiol. 2017;2:361-9 



  

47%↓ 

KAMIR: n=1305 

 mean LDL-C: 126mg/dL 

Cho KH et al. Int J Cardiol 2015;187:478-85 

Primary endpoint: 2 year major cardiac event including cardiac death, non-fatal myocardial 
infraction, percutaneous coronary intervention, and coronary artery by bypass grafting after 

hospital discharge  

50% Reduction vs. LDL Target 70 mg/dL in AMI pts. 



  

3362 patients with ACS underwent PCI  
• diagnosed with unstable angina,(UA) non-ST-elevated MI(NSTEMI), or ST-elevated MI(STEMI)  

• High-dose statin treatment was defined as atorvastatin ≥40 mg or rosuvastatin ≥20 mg/day.  

• The patterns of statin usage were investigated for 30 days after the index PCI. 

Korean Data : MUSTANG Study 



  About half were never treated with statin prior to PCI  

The usage of low-dose statin sharply increased after PCI compared with pre-PCI,  
but that of high-dose remained similar between the pre-PCI and post-PCI period  

Statin dosage used in pre-PCI and post-PCI period in patients with UA/NSTEMI and STEMI 



Conclusion 

• 2013 ACC/AHA guideline substantially increased the number 

of statin Tx candidates, esp. the number of a predicted 10 

year risk group 

• 2013 ACC/AHA guideline has good performance for 

identifying subjects with subclinical coronary atherosclerosis 

• High intensity statin therapy in patients with ACS is less 

prescribed than we imagine.  

• Korean risk prediction model has superiority in predicting 

CVD risks in Korean general population. 



Thank you for your attention 


