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Association between LDL-C and ASCVD

Ref.> 1. Rosenson RS. Expert Opin Emerg Drugs. 2004;9(2):269–279.  2. LaRosa JC, et al. N Engl J Med. 2005;352(14):1425–1435.  3. Pedersen TR, et al. JAMA. 2005;294(19):2437-2445.   4. 
Nakamura H, et al. Lancet.  2006;368(9542):1155-1163.  5. Lancet Neurol 2009; 8: 453–63

Reduced cardiovascular events with LDL-C lowering1-
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Lower LDL-C may reduce risk of cardiovascular events and stroke 

Reduced stroke events with LDL-C lowering5



2019 ESC/EAS guidelines : Cardiovascular Risk categories

<Ref.> Cosentino F, et al. Eur Heart J. 2020;41(2):255-323 
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2019 ESC/EAS guidelines



2022 KSoLA guidelines : Recommendations for treatment goals

6
<Ref.> Korean Guidelines for the Management of Dyslipidemia 5th



2022 KSoLA guidelines : Evidence-guided approach algorithm dyslipidemia treatment

7
<Ref.> Korean Guidelines for the Management of Dyslipidemia 5th



Risk of ASCVD and Cumulative LDL-C exposure

Average age of 

Age increased risk of MI

Ref.> Ference BA, et al. J Am Coll Cardiol. 2018; 72(10):1141-1156.



Ref.> Ference BA, et al. J Am Coll Cardiol. 2018; 72(10):1141-1156.

Risk of ASCVD and Cumulative LDL-C exposure



IMPROVE-IT Trial

Ezetimibe Added to Statin Therapy after Acute Coronary Syndromes (ACS)

Patient 18,144 patients with ACS

Intervention  Simvastatin 40mg + Ezetimibe 10mg (n=9,067)

Comparison  Simvastatin 40mg (n=9,077)

Outcomes Composite of cardiovascular death, MI, stroke, hospitalization for UA or revascularization

(median f/u 6 years)

N Engl J Med. 2015;372;2387-97



ODEYSSEY OUTCOMES Trial

Alirocumab and Cardiovascular Outcomes after Acute Coronary Syndrome

Patient 18,924 patients with ASCVD and LDL >70 mg/dL receiving statin

Intervention  Alirocumab (either 75mg or 150mg every 2 weeks) (n=9,462)

Comparison  Placebo (n=9,462)

Outcomes Composite of cardiovascular death, MI, stroke, hospitalization for UA

(median f/u 2.8 years)

N Engl J Med. 2018;379;2097-107



Estimates of the rate of the primary endpoint events Cumulative secondary endpoints at 12 months

Adjusted HR*, 0.56 (0.34-0.89); p=0.015
20.4%

14.5%

↓ 44%

(Death, recurrent MI, target vessel revascularization, and CABG)

A real-world observational study (KAMIR-NIH 2005-2007)
1,054 patients with acute MI and baseline LDL cholesterol <70 mg/dL

(male 70%, mean 71 years old, mean LDL-C 58 mg/dL)

Benefits of statin with AMI who have extremely low LDL-C



Is LDL-C < 55mg/dL beneficial ?? – Based on KAMIR

Int J Cardiol. 2002 Mar 15:351:15-22

Optimal low-density lipoprotein cholesterol target level in Korea AMI patients (< 70 mg/dL vs. < 55 mg/dL)

Target vs. Non-target < 70 mg/dL vs. < 55 mg/dL

Target group : LDL-C < 70 mg/dL and ≥ 50% reduction from the baseline level

Non-target group : Failed to achieve LDL-C < 70 mg/dL and ≥ 50% reduction from the baseline level



The primary endpoint : a composite of CV death, MI, or stroke up to 4 years

Patients with available biomarkers at 1 month

(n=2,789)

PCI-treated patients with                                   

baseline measurement of biomarkers (n= 2,984)

Exclusion criteria
▪ Clinical events during 1 month after PCI (n=56)

▪ Missing value of biomarkers at 1 month (n=139)

Long-term Prognostic Impacts of Residual Cardiovascular Risk after PCI 

JH Cho, YH Jeong, Unpublished data



Long-term Prognostic Impacts of Residual Cardiovascular Risk after PCI 

JH Cho, YH Jeong, Unpublished data
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Ez-PAVE Trial



LDL-C target goal attainment by CV risk group 

17
Ref.> Kim S. et al. PLoS One. 2020:15(1):e0228472

47.60%
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Patients (n=69,942), retrospective cohort study, using the National Health Insurance Service–National Health Screening Cohort (NHIS-HEALS) database from 2006 to 2013.

Percentage of patients by risk group : Very high risk 36.7%, High risk 22.5%, Moderate risk 20.1%, Low risk 20.6%, as defined by the 2015 Korean guidelines

LDL-C Target Achievement RateA retrospective cohort study using the NHS-National 
Health Examination Cohort (NHIS-HEALS) database



LDL-C goal attainment status and comparison of cardiovascular events

18
Ref.> Kim S. et al. PLoS One. 2020:15(1):e0228472

increasing risk by 2.5 times

Patients (n=69,942), retrospective cohort study, using the National Health Insurance Service–National Health Screening Cohort (NHIS-HEALS) database from 2006 to 2013.

Percentage of patients by risk group : Very high risk 36.7%, High risk 22.5%, Moderate risk 20.1%, Low risk 20.6%, 



Limitations of Statin treatment (LDL-C lowering)

19

50% 
Reduction

<Ref.> Korean Guidelines for the Management of Dyslipidemia 5th

To achieve a reduction of 50% or more compared to baseline in high-risk/very-high-risk patients, high doses of ATV 40mg 
and RSV 20mg or more are recommended, as statin monotherapy has limitations in controlling LDL-C



Limitations of Statin treatment (side effect)

20

Statin-related Muscle Symptoms (SAMS): Risk Factors New diabetes by High dose statin 

<Ref.> Taha DA, et al. Transl Res. 2014;164(2):85-109.   /   Dormuth CR, et al. BMJ. 2014;348:g3244. 
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<Ref.> 1.Grigore L et al. Vas Health Risk Manag. 2008;4:267-278. 2. Bays HE, et al. Expert Rev Cardiovasc Ther. 2008;6(4):447-470.
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10 20 30 40 50 60

Reduction in LDL-C(%)

0

Statin 10 mg 20mg 40mg 80mg

-6% -6% -6%

-18%

3-step 
Statin titration

+ Ezetimibe 10mgStatin 10 mg
“1-step”
Co-administration

<Ref.> Bays H, et al. Expert Opin Pharmacother. 2003;4(5):779-790. 
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<Ref.> Foody JM, et al. Vasc Health Risk Manag 2013;9:719-727.



Patients Showing Plaque Regression (ASTEROID) 

24

Ref.> Nissen SE, et al. JAMA. 2006;295(13):1556-1565.

✓ Methods: Prospective, open-label blinded end-points trial was performed at 53 community and tertiary care centers in the United States, Canada, Europe, and Australia. A motorized IVUS pullback was 

used to assess coronary atheroma burden at baseline and after 24 months of treatment. Each pair of baseline and follow-up IVUS assessments was analyzed in a blinded fashion. Between November 

2002 and October 2003, 507 patients had a baseline IVUS examination and received at least 1 dose of study drug. After 24 months, 349 patients had evaluable serial IVUS examinations.

✓ Result:The mean (SD) baseline low-density lipoprotein cholesterol (LDL-C) level of 130.4 (34.3) mg/dL declined to 60.8 (20.0) mg/dL, a mean reduction of 53.2% (P<.001). Mean (SD) 

high-density lipoprotein cholesterol (HDL-C) level at baseline was 43.1 (11.1) mg/dL, increasing to 49.0 (12.6) mg/dL, an increase of 14.7% (P<.001). The mean (SD) change in PAV for the entire vessel 

was -0.98% (3.15%), with a median of -0.79% (97.5% CI, -1.21% to -0.53%) (P<.001 vs baseline). The mean (SD) change in atheroma volume in the most diseased 10-mm subsegment was -6.1 (10.1) 

mm3, with a median of -5.6 mm3 (97.5% CI, -6.8 to -4.0 mm3) (P<.001 vs baseline). Change in total atheroma volume showed a 6.8% median reduction; with a mean (SD) reduction of -14.7 (25.7) mm3, 

with a median of -12.5 mm3 (95% CI, -15.1 to -10.5 mm3) (P<.001 vs baseline). Adverse events were infrequent and similar to other statin trials.

ASTEROID, A Study To Evaluate the Effect of ROsuvastatin on Intravascular Ultrasound-Derived Coronary Atheroma Burden
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Regression of Coronary Atherosclerosis  :  PRECISE-IVUS Trial

25
Ref.> Tsujita, K. et al. J Am Coll Cardiol. 2015; 66: 495-507

9-12 Months0 Months
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✓ Methods: prospective, randomized, controlled, multicenter study. Eligible patients who underwent PCI were randomly assigned to atorvastatin alone or atorvastatin plus ezetimibe (10 mg) daily. 

Atorvastatin was uptitrated witha treatment goal of low-density lipoprotein cholesterol (LDL-C) <70 mg/dl. Serial volumetric intravascular ultrasound was performed at baseline and again at 9 to 12 

months to quantify the coronary plaque response in 202 patients

Ref.> Tsujita, K. et al. J Am Coll Cardiol. 2015; 66: 495-507

PRECISE-IVUS, Plaque Regression With Cholesterol Absorption Inhibitor or Synthesis Inhibitor Evaluated by Intravascular Ultrasound

Regression of Coronary Atherosclerosis  :  PRECISE-IVUS Trial



Relationship between achieved LDL-C and Change in Atheroma volume
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IMPROVE-IT Trial

Ezetimibe Added to Statin Therapy after Acute Coronary Syndromes (ACS)

Patient 18,144 patients with ACS

Intervention  Simvastatin 40mg + Ezetimibe 10mg (n=9,067)

Comparison  Simvastatin 40mg (n=9,077)

Outcomes Composite of cardiovascular death, MI, stroke, hospitalization for UA or revascularization

(median f/u 6 years)

N Engl J Med. 2015;372;2387-97
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Diabetes, placebo/simvastatin 968 778 706 645 572 394 296 177

Diabetes, ezetimibe/simvastatin 1009 784 698 639 551 397 283 159

No diabetes, placebo/simvastatin 402 300 258 228 200 133 93 48

No diabetes, 
ezetimibe/simvastatin

418 300 248 213 178 114 66 31

LogRank p-value=0.003 for non-diabetics &=0.023 for diabetics0.6

0.4

0.2

0.0

KM curves for the primary efficacy endpoint* in subjects with age ≥75years of age stratified by DM status1

0 1 2 3 4 5 6 7

Ref> Giugliano RP,et al. Benefit of Adding Ezetimibe to Statin Therapy on Cardiovascular Outcomes and Safety in Patients With vs. Without Diabetes: Results 
from IMPROVE-IT. Circulation. 2018;137:1571–1582.

Diabetes, placebo/simvastatin
Diabetes, ezetimibe/simvastatin
No diabetes, placebo/simvastatin 
No diabetes, ezetimibe/simvastatin
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Simva/Eze vs. Simva after ACS Among Patients ≥75 Years Starting EZE/ATV Combo

Ref> Bach RG, et al. JAMA Cardiol. doi:10.1001/jamacardio.2019.2306 
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• Objective

: this RACING trial sought to compare 3-year clinical efficacy and safety of moderate-intensity statin with ezetimibe 
combination therapy versus high-intensity statin monotherapy in patients who are at very high risk for cardiovascular 
diseases. We sought to establish that adding ezetimibe to moderate-intensity statin could be an effective treatment for 
lowering cholesterol. 
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The primary endpoint occurred in 172 patients (9∙1%) in the combination therapy group and 
186 patients (9∙9%) in the high-intensity statin monotherapy group (absolute difference −0∙78%; 90% CI 

−2∙39 to 0∙83)
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Moderate intensity statin with Ezetimibe has a higher proportion of patients who achieved LDL 
cholesterol concentration of less than 70 mg/dL
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Discontinuation or dose reduction of 
study medication owing to adverse 
events or intolerance occurred in 88 
patients (4∙8%) in the combination 
therapy group and 150 patients (8∙2%) 
in the high-intensity statin 
monotherapy group (p<0∙0001).





Cumulative incidence of the primary end point
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Absolute difference at 36 mo, –0.6 percentage

points (1-sided 97.5% CI, –∞ to 1.1)

P for noninferiority <.001

Months since randomization
0 12 24 36

8.1%

(177 of 2200)

8.7%

(190 of 2200)

LODESTAR : Low-Density Lipoprotein Cholesterol-Targeting Statin Therapy Versus Intensity-Based Statin Therapy in Patients With Coronary Artery Disease, MI : Myocardial infarction, CI : Confidence interval, mo : Month, CAD : Coronary artery disease, MACE : Major 
adverse cardiovascular events

Study design a. This randomized, multi center, noninferiority study was to assess whether a treat-to-target strategy is noninferior to a strategy of high-intensity statins for long-term clinical outcomes in patients with coronary artery disease. Eligible patients (N=4,400) 
were randomized in a 1:1 manner to receive a statin using either the targeted strategy of titrated-intensity statin therapy (treat-to-target) (n=2,200) or the strategy of high-intensity statin therapy (n=2,200). The patients were stratified by baseline LDL-C levels of 100 
mg/dL or greater, acute coronary syndrome, and the presence of diabetes. Primary end point was a 3-year composite of death, myocardial infarction, stroke, or coronary revascularization with a noninferiority margin of 3.0 percentage points.

1. Hong SJ, et al. Treat-to-Target or High-Intensity Statin in Patients With Coronary Artery Disease: A Randomized Clinical Trial. JAMA. 2023 Apr 4;329(13):1078-1087.





Secondary end points at 3 years after randomization

Composite of new-onset diabetes, 
aminotransferase or creatine kinase elevation, 
or end-stage kidney disease (post hoc)

132 (6.1) 177 (8.2) −2.1 (−3.6 to −0.5) .009

New-onset diabetes 121 (5.6) 150 (7.0) −1.3 (−2.8 to 0.1) .07

Initiation of antidiabetic medication 73 105

Cataract operation 43 (2.0) 42 (1.9) 0.1 (−0.8 to 0.9) .90

Discontinuation of statin therapy 31 (1.5) 46 (2.2) −0.7 (−1.5 to 0.1) .09

Composite of laboratory abnormalities** 18 (0.8) 30 (1.3) −0.5 (−1.1 to 0.1) .11

Aminotransferase elevation 8 12

Creatine kinase elevation 3 8

Creatinine elevation 7 11

Peripheral artery revascularization 12 (0.6) 17 (0.8) −0.2 (−0.8 to 0.3) .35

Hospitalization due to heart failure 13 (0.6) 7 (0.3) 0.3 (−0.1 to 0.7) .17

End-stage kidney disease 3 (0.1) 10 (0.5) −0.3 (−0.7 to 0.0) .05

25% 



Daewoong Pharmaceutical’s Product information
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Litorvazet (Ezetimibe/Atorvastatin)

▣제품정보

1.제품명 : 리토바젯정(Litorvazet Tab.)

2.성분명 : 에제티미브 / 아토르바스타틴 (Ezetimibe/Atorvastatin) 

10/5mg(6월출시예정), 10/10mg, 10/20mg, 10/40mg

3.적응증 : 원발성고콜레스테롤혈증, 동형접합가족형고콜레스테롤혈증(HoFH)

4.용법용량 : 식사와관계없이 1일 1회투약(하루중아무때나)
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Crezet (Ezetimibe/Rosuvastatin)

▣제품정보

1.제품명 : 크레젯정(CREZET Tab.)

2.성분명 : 에제티미브 / 로수바스타틴 (Ezetimibe / Rosuvastatin)

10/2.5mg, 10/5mg, 10/10mg, 10/20mg

3.적응증 : 원발성고콜레스테롤혈증

4.용법용량 : 식사와관계없이 1일 1회투약(하루중아무때나)
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Conclusion

▪ LDL-C is a major risk factor for Coronary Artery Disease and requires aggressive management

▪ Guidelines suggest earlier and more aggressive control of LDL cholesterol in CAD patients

▪ Statins are recommended as a first-line treatment for CAD patients, as they have been shown 

to reduce LDL-C levels, have pleiotropic effects, and have demonstrated cardiovascular disease 

prevention effects. However, statins have limitations in achieving LDL-C target levels in CAD 

patients, and the risk of side effects may increase with the use of high doses to achieve target 

levels.

▪ Combination therapy of statins and ezetimibe has demonstrated superior LDL-C-lowering 

efficacy compared to statin monotherapy, with higher LDL-C target attainment rates and 

additional CVD prevention effects in CAD patients. Moreover, the medication adherence rate 

was even improved.
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