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Trend of hypercholesterolemia in Korea 

< Prevalence of hypercholesterolemia : Korea health statistics 2011> 



Benefits of Statins Beyond Lipid Lowering  
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Lancet 2005; 366: 1267–78 

Benefits on particular vascular outcomes 

14 randomised trials of statins  
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Benefit of Statin Therapy (Korean AMI)  

J Am Coll Cardiol 2011;58:1664–71 

HR 0.56(95% CI 0.34 to 0.89) 

p=0.0015 

Patients < LDL-C 70mg/dL 

44% 



2018 ACC/AHA guideline 

High-Intensity  
Statin Therapy 

Moderate-Intensity  
Statin Therapy 

Low-Intensity  
Statin Therapy 

Daily dose lowers LDL–C  
on average, by approximately    

≥50% 

Daily dose lowers LDL–C  
on average, by approximately  

30-49% 

Daily dose lowers LDL–C  
on average,  

by <30% 

 

• Atorvastatin (40†)–80 mg 

Rosuvastatin 20 (40) mg 

• Pitavastatin 1,2,4 mg 
• Atorvastatin 10 (20) mg 

• Rosuvastatin (5) 10 mg 

• Simvastatin 20–40 mg
‡ 

• Pravastatin 40 (80) mg  

• Lovastatin 40 mg  

• Fluvastatin XL 80 mg  

• Fluvastatin 40 mg bid  

 

• Simvastatin 10 mg 

• Pravastatin 10–20 mg 

• Lovastatin 20 mg  

• Fluvastatin 20–40 mg  

†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 (S3.2.1-3).  

§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.  



Risk of NOD by Statin 
Association between different statins and development of diabetes  (Meta-analysis of 13 statin trials with 91,140 participants) 

N Statin Placebo 
or control 

OR (95% 
CI) 

Weight 
(%) 

Atorvastatin 
ASCOT-LLA 
 
Simvastatin 
HPS 
4S 
Subtotal (I2=0.0%, P=0.445) 
Rosuvastatin 
JUPITER 
CORONA 
GISSI HF 
Subtotal (I2=0.0%, P=0.607) 
Pravastatin 
WOSCOPS 
LIPID 
PROSPER 
MEGA 
ALLHAT-LLT 
GISSI PREVENZIONE 
Subtotal (I2=47.5%, P=0.090) 
Lovastatin 

AFCAPS/TexCAPS 

Overall (P=11.2%) 

 
7,773 

 
 

14,573 
4,242 

 
 

17,802 
3,534 
3,378 

 
 

5,974 
6,997 
5,023 
6,086 
6,087 
3,460 

 
 

6,211 

 
154 

 
 

335 
198 

 
 

270 
100 
225 

 
 

75 
126 
165 
172 
238 

96 
 
 

72 

 
134 

 
 

293 
193 

 
 

216 
88 

215 
 
 

93 
138 
127 
164 
212 
105 

 
 

74 

 
1.14 (0.89-1.46) 
1.14 (0.89-1.46) 

 
1.15 (0.98-1.35) 
1.03 (0.84-1.28) 
1.11 (0.97-1.26) 

 
1.26 (1.04-1.51) 
1.14 (0.84-1.55) 
1.10 (0.89-1.35) 
1.18 (1.04-1.33) 

 
0.79 (0.58-1.10) 
0.91 (0.71-1.17) 
1.32 (1.03-1.69) 
1.07 (0.86-1.35) 
1.15 (0.95-1.41) 
0.89 (0.67-1.20) 
1.03 (0.90-1.19) 

 
0.98 (0.70-1.38) 
0.98 (0.70-1.38) 

1.09 (1.02-1.17) 

 
7.07 
7.07 

 
13.91 

8.88 
22.80 

 
11.32 

4.65 
9.50 

25.46 
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In view of the overwhelming benefit of statins for reduction of CV events, the small absolute risk for development of diabetes is outweighed by  
CV benefit in the short and medium term in individuals for whom statin therapy is recommended. 

Study design; This was to search Medline, Embase, and the Cochrane Central Register of Controlled Trials from 1994 to 2009, for randomised controlled endpoint trials of statins. This 
was to identify 13 statin trials with 91,140 participants, of whom 4,278 (2,226 assigned statins and 2,052 assigned control treatment) developed diabetes during a mean of  
4 years. This was aimed to establish by a meta-analysis of published and unpublished data whether any relation exists between statin use and development of diabetes. 

OR, odds ratio; CI, confidence interval; CV, cardiovascular. 
1. Satter N, et al. Lancet. 2010;375:735-742.  

Issue of statin : DM safety 



META-analysis 2011 

 The use of intensive-dose statin therapy compared with moderate-dose statin 

therapy was associated with a higher incidence of new-onset diabetes (OR, 1.12) 

Data Sources: In 5 statin trials with 32 752 participants without diabetes at baseline JAMA. 2011;305(24):2556-2564. 

 Figure) Meta-analysis of New-Onset Diabetes and First Major Cardiovascular Events in  

5 Large Trials Comparing Intensive-Dose to Moderate-Dose Statin Therapy 



Management of Dyslipidemia 

Statin Safety Recommendations 

Recommendation 
NHLBI 

Grade 

Safety 

1. To maximize the safety of statins, selection of the appropriate statin and dose in men and 

nonpregnant/nonnursing women should be based on patient characteristics, level of ASCVD* 

risk, and potential for adverse effects.  

Moderate-intensity statin therapy should be used in individuals in whom high-intensity statin 

therapy would otherwise be recommended when characteristics predisposing them to statin-

associated adverse effects are present.  

Characteristics predisposing individuals to statin adverse effects include, but are not limited to:  

• Multiple or serious comorbidities, including impaired renal or hepatic function.  

• History of previous statin intolerance or muscle disorders.  

• Unexplained ALT elevations >3 times ULN.  

• Patient characteristics or concomitant use of drugs affecting statin metabolism.  

• >75 years of age.  

 

Additional characteristics that may modify the decision to use higher statin 

intensities may include, but are not limited to:  

• History of hemorrhagic stroke.  

• Asian ancestry.   

 

A 

(strong) 
 

There is high 

certainty 

based on 

evidence that 

the net 

benefit† is 

substantial.  



2018 Racial/Ethnic Issues in Evaluation, Risk 
Decisions, and Treatment of ASCVD Risk 

*The term Asian characterizes a diverse portion of the world’s population. Individuals from Bangladesh, India, Nepal, 

Pakistan, and Sri Lanka make up most of the South Asian group (S.4.5.1-26). Individuals from Japan, Korea, and 

China make up most of the East Asian group.  





In LAMIS-I, we evaluated the efficacy and safety  

of administration of Pitavastatin in AMI pts as a substudy  

of Korea Acute Myocardial Infarction Registry (KAMIR). 

LAMIS-I: Background 

• There are very limited data regarding role of statin in managing 

AMI patients, especially in DES era. 

• Statin therapy, specifically a lipophilic statin Pitavastatin 

(Livalo® ) in AMI setting may play an important role by not only 

reducing LDL-cholesterol, but also through the pleiotrophic 

effects. 



LAMIS I (Publication)  



LDL-C target attainment 

Pre discharge 

(N=1007) 

1-month 

(N=540) 

6-month 

(N=438) 

12-month 

(N=319) 

LDL-C target  

attainment (N, %) 
274 (27.2%) 378 (70.0%) 293 (66.9%) 225 (70.5%) 

Diabetic  

patients  
78 (31.7%) 96 (74.4%) 62 (69.7%) 45 (67.2%) 

Non diabetic  

patients 
196 (25.9%) 281 (68.7%) 231 (66.6%) 180 (71.7%) 

70.5% patients had achieved the LDL-C target defined by the NCEP criteria 

and LDL-C target attainment for diabetic patients was 67.2% 
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hs-CRP, was remarkably high at baseline but normalized during the first 
1 month and sustained up to 12-month follow up 

Pleiotropic Effects of LIVALO®(LAMIS I study) 



Pleiotropic Effects of LIVALO®(LAMIS I study) 

Variables  1-month  

(N = 1039) 

6-month  

(N = 963) 

12-month  

(N = 901) 

Total death 8 (0.8%) 20 (2.1%) 32 (3.6%) 

Cardiac death 6 (0.6%) 13 (1.4%) 19 (2.1%) 

Non cardiac death 2 (0.2%) 7 (0.7%) 13 (1.4%) 

Recurrent Myocardial infarction 

 STEMI 1 (0.1%) 5 (0.5%) 8 (0.9%) 

 NSTEMI 1 (0.1%) 5 (0.5%) 6 (0.7%) 

Repeat PCI 

Target lesion revascularization 1 (0.1%) 18 (1.8%) 42 (4.7%) 

Target vessel revascularization 2 (0.1%) 26 (2.7%) 59 (6.5%) 

Coronary bypass graft  0 0 2 (0.2%) 

Total major adverse cardiac event  8 (0.8%) 34 (3.5%) 66 (7.3%) 



Baseline Follow up 

Pitavastatin 2mg 



Plaque burden 48% Plaque burden 46% 

12.2 mm2 

11.3 mm2 

Baseline Follow up 

Pitavastatin 2mg 



Baseline Follow up 

Pitavastatin 2mg 



LAMIS I (Publication)  



LAMIS-II: Study objective 

• So far, there are very limited data regarding 

comparison of the efficacy and safety of 

different doses of pitavastatins in AMI 

patients.  

 

• Therefore, the aim of LAMIS-II was to 

evaluate efficacy and safety and influence on 

glucose tolerance of different doses of 

pitavastatins in AMI patients. 



DESIGN 

Randomization 

(N=1,101) 

Pitavastatin 2mg Pitavastatin 4mg 

553 548 

Safety analysis 

(N=1,046) 

Pitavastatin 2mg Pitavastatin 4mg 

527 519 

ITT analysis 

(N=978) 

Pitavastatin 2mg Pitavastatin 4mg 

496 482 

Excluded from safety analysis 

(N=55) 

- Enrolled erroneously (14): 2mg (10), 4mg (4) 

- Not treated with IP (39): 2mg (14), 4mg (25) 

- Double randomization (2): 2mg (2), 4mg (0) 

Excluded from ITT analysis 

(N=68) 

- Violation of inclusion criteria (5):  

  2mg (2), 4mg (3) 

- Missing of primary efficacy evaluation (63):  

  2mg (29), 4mg (34) 

Screening 

(N=1,101) 

Screening failure 

(N=0) 



DESIGN- Endpoint 

1. Primary endpoint 

Target lesion revascularization (TLR)-MACE: composite of cardiac death, nonfatal 

MI, TLR, and hospitalization for unstable angina, heart failure or arrhythmic events 

at 12-month follow-up 

2. Secondary endpoint 

a) Target vessel revascularization (TVR)-MACE: composite of all-cause death,  

   nonfatal MI, TVR, and hospitalization for unstable angina, heart failure or  

   arrhythmic events at 12-month follow-up 

b) Changes of lipid profiles from baseline to 12-month follow-up 

c) Changes of FPG and HbA1c from baseline to 12-month follow-up 



BASELINE CHARACTERISTICS 



Values are presented as mean ± SD or number (%).  
STEMI, ST segment myocardial infarction; NSTEMI, non-ST segment myocardial infarction; PCI, percutaneous coronary intervention; CABG, 
coronary artery bypass graft; CHD, coronary heart disease; LVEF, left ventricular ejection fraction; CK, creatine kinase; MB, myocardial band. 

BASELINE CHARACTERISTICS 



Change in LDL-C Change in TC 

Change in HDL-C Change in ApoB 

RESULTS (Lipid profile)  
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RESULTS (Glucose tolerance) 

Fasting Plasma Glucose HbA1c 
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Pitavastatin 2mg

Pitavastatin 4mg

Total

TLR- 

MACE 

Pitavastatin 2mg Pitavastatin 4mg Total odds 

ratio* 
p value 

Total N N (%) Total N N (%) Total N N (%) 

496 45 (9.07) 482 44 (9.13) 978 89 (9.10) 0.993 0.976 

* Odds ratio for pitavastatin 2mg vs. pitavastatin 4mg 



9.28 8.78 

9.06 9.23 

9.17 9 

0

2

4

6

8

10

STEMI NSTEMI

T
L
R
-M

A
C
E
 (
%

) 
 

Pitavastatin 2mg

Pitavastatin 4mg

Total

Pitavastatin 2mg Pitavastatin 4mg Total odds 

ratio* 
p value 

Total N N (%) Total N N (%) Total N N (%) 

STEMI  291 27 (9.28) 287 26 (9.06) 578 53 (9.17) 1.027 0.927 

NSTEMI  205 18 (8.78) 195 18 (9.23) 400 36 (9.00) 0.947 0.875 

* Odds ratio for pitavastatin 2mg vs. pitavastatin 4mg 
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Pitavastatin 2mg

Pitavastatin 4mg

Total

Pitavastatin 2mg Pitavastatin 4mg Total odds 

ratio* 
p value 

Total N N (%) Total N N (%) Total N N (%) 

DM 133 18 (13.53) 121 8 (6.61) 254 26 (10.24) 2.211 0.070 

non-DM 363 27 (7.44) 361 36 (9.97) 724 63 (8.70) 0.725 0.227 

* Odds ratio for pitavastatin 2mg vs. pitavastatin 4mg 
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Pitavastatin 2mg

Pitavastatin 4mg

Total

Pitavastatin 2mg Pitavastatin 4mg Total odds 
ratio* 

p value 
Total N N (%) Total N N (%) Total N N (%) 

TVR- 
MACE 

496 47 (9.48) 482 47 (9.75) 978 94 (9.61) 0.969 0.884 

* Odds ratio for pitavastatin 2mg vs. pitavastatin 4mg 
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Pitavastatin 2mg

Pitavastatin 4mg

Total

Pitavastatin 2mg Pitavastatin 4mg Total odds 

ratio* 
p value 

Total N N (%) Total N N (%) Total N N (%) 

STEMI  291 28 (9.62) 287 28 (9.76) 578 56 (9.69) 0.985 0.957 

NSTEMI  205 19 (9.27) 195 19 (9.74) 400 38 (9.50) 0.946 0.871 

* Odds ratio for pitavastatin 2mg vs. pitavastatin 4mg 
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Pitavastatin 2mg

Pitavastatin 4mg

Total

Pitavastatin 2mg Pitavastatin 4mg Total odds 

ratio* 
p value 

Total N N (%) Total N N (%) Total N N (%) 

DM 133 19 (14.29) 121 9 (7.44) 254 28 (11.02) 2.074 0.082 

non-DM 363 28 (7.71) 361 38 (10.53) 724 66 (9.12) 0.710 0.189 

* Odds ratio for pitavastatin 2mg vs. pitavastatin 4mg 
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Efficacy and safety of different doses of pitavastatins in patients 

with acute myocardial infarction- Livalo in Acute Myocardial 

Infarction Study (LAMIS)-II 

LAMIS II (Publication)  



LAMIS III 

To evaluate the efficacy and safety of 

combination of pitavastatin / valsartan 

(Livalo-V) in AMI patients 



  LAMIS III Enrollment 



CONCLUSION 

(1)The incidences of cardiac mortality and all-cause mortality 

were very low after pitavastatin treatment.  

(2)Pitavastatin treatment reduced LDL-C and FPG effectively 

from baseline to 12-month follow-up.  

(3)The incidences of TLR-MACE and TVR-MACE were not 

significantly different between 2 and 4 mg of pitavastatin 

groups.  

(4)Pitavastatin was not adversely affect glucose metabolism or 

diabetes development compared with placebo or other 

statins.  



Thank You For Your Attention 


