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Statin therapy is 

the key treatment 

for patients with 

ASCVD

Which statin 

treatment is right 

for these patients?



2018 ACC/AHA dyslipidemia guideline: High-intensity statin therapy



2019 ESC/EAS dyslipidemia guideline: Target LDL level based statin therapy



Benefits and adverse effects of statin therapy

Adhyaru BB and Jacobson TA. Nat Rev Cardiol 2018 



Long-term efficacy and safety of moderate-intensity statin 
with ezetimibe combination therapy versus high-intensity 

statin monotherapy: RACING trial

Kim BK, Hong SJ, Jang Y (corresponding) and Hong MK (corresponding), Lancet 2022;400:380-390



Moderate-intensity statin with 
ezetimibe combination therapy 

Rosuvastatin 10 mg / Ezetimibe 10 mg 

N=1890

High-intensity statin 
monotherapy
Rosuvastatin 20 mg 

N=1890

Patients with documented cardiovascular diseases 
N=3780

Clinical follow-up at 3 years
Composite of cardiovascular death, major cardiovascular events* (any revascularization 

and hospitalization for cardiovascular events), and nonfatal stroke 

Trial Registration: Clinicaltrial.gov Identifier: NCT03044665

Study design of RACING trial

*Any coronary or peripheral revascularization and hospitalization for any cardiovascular events including ischemic heart disease, heart failure, or peripheral artery disease

1:1 Randomization

Stratified by baseline LDL-C <100 mg/dL and DM



Primary endpoint

Years after randomisation
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Moderate-intensity 
statin with ezetimibe 
combination therapy

Kim BK, Hong SJ, Jang Y (corresponding) and Hong MK (corresponding), Lancet 2022;400:380-390



Moderate-intensity statin 
with ezetimibe 

combination therapy 
(N=1894)

High-intensity 
statin 

monotherapy 
(N=1886)

Absolute difference in 
proportions, %

(95% confidence interval)

1 year

No. of patients 1675 1673

No. of pts with LDL-C levels <70 mg/dL (%) 1217 (73) 923 (55) 17 (14 to 21)

LDL-C level (mg/dL) 58 (47–71) 67 (55–80)

2 years

No. of patients 1558 1539

No. of pts with LDL-C levels <70 mg/dL (%) 1168 (75) 924 (60) 15 (12 to 18)

LDL-C level (mg/dL) 57 (45–70) 65 (53–79)

3 years

No. of patients 1349 1315

No. of pts with LDL-C levels <70 mg/dL (%) 978 (73) 759 (58) 15 (11 to 18)

LDL-C level (mg/dL) 58 (47–71) 66 (54–80)

LDL-cholesterol level during the study period  

Kim BK, Hong SJ, Jang Y (corresponding) and Hong MK (corresponding), Lancet 2022;400:380-390



Moderate-intensity 
statin with 
ezetimibe 

combination 
therapy (N=1894)

High-intensity 
statin 

monotherapy 
(N=1886)

Absolute difference
(95% confidence 

interval)

Serious adverse event

Death 26 (1∙4) 22 (1∙1) 0∙21 (-5∙88 to 1∙01)

Adverse events

Discontinuation or dose reduction of study 
drug due to intolerance

88 (4.8) 150 (8.2) -3∙42 (-5∙07 to -1∙80)

Reported symptoms

Dizziness or general weakness 10 21

Chest discomfort or headache 7 12

Gastrointestinal symptom 4 9

Urticaria or itching sensation 6 7

Myalgia 7 22

Other 5 3

Physician discretion

Liver enzyme elevation 15 32

Creatine kinase elevation 25 33

Fasting glucose level elevation 5 6

Other 4 5

Secondary safety endpoint (1)



⚫ To our knowledge, this study is the first randomised trial

comparing 3-year clinical outcomes of moderate-intensity statin

with ezetimibe combination therapy versus high-intensity statin

monotherapy in patients with atherosclerotic cardiovascular

disease.

⚫ Moderate-intensity statin with ezetimibe combination therapy

was noninferior to high-intensity statin monotherapy for the 3-

year composite outcomes with a higher proportion of patients

with LDL cholesterol level <70 mg/dL and lower intolerance-

related drug discontinuation or dose reduction.

Conclusion



Diabetes Mellitus (DM) in RACING trial

Eur Heart J 2023;44:954-968



Elderly Patients (age> 75 years) in RACING trial

JACC 2023;81:1339-1349



Primary endpoint according to treatment strategy and prior PCI status 

Moderate-Intensity

Statin plus ezetimibe

High-intensity statin

monotherapy

Years after randomisation
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Prior PCI A. No prior PCIB.

10.6%

10.3%         High-intensity statin monotherapy

Moderate-intensity statin 

plus ezetimibe 

8.5%

6.8%         

High-intensity statin monotherapy

Moderate-intensity statin 

plus ezetimibe 

HR 0.95 (95% CI, 0.74-1.24), P=0.781 HR 0.79 (95% CI, 0.53–1.18), P=0.253

EClinicalMedicine 2023;58:101933



Late Breaking Science in ACC 2023, New Orleans, USA 

Hong SJ, Lee YJ, and Hong MK (corresponding), JAMA 2023;329:1078-1087

Treat-to-Target or High-Intensity Statin in Patients with 

Coronary Artery Disease: LODESTAR trial



Trial Registration: Clinicaltrial.gov Identifier: NCT02579499

Study design

Treat-to-target strategy group
(LDL cholesterol level between 50 and 70mg/dL as 

the target), N=2200

High-intensity statin strategy group,

N=2200

Patients with Coronary Artery Disease
N=4400

Primary endpoint: composite of all-cause death, MI, stroke, or coronary revascularization 

during 3-year clinical follow-up

*In each group, patients will be randomized in a 1:1 manner to receive two different types of statins (rosuvastatin or atorvastatin)

1:1 Randomization

Stratified by baseline LDL cholesterol <100 mg/dL, acute coronary syndrome, and diabetes mellitus

Hong SJ, Lee YJ, and Hong MK (corresponding), JAMA 2023;329:1078-1087



Overall

study period

Initial –

3 months

3 months –

6 months

6 months –

1 year

1 year –

2 years

2 years –

3 years

Total number of patients 2200 2200 2182 2177 2164 2137

Up-titration 378 (17)

Low-intensity to moderate-intensity 3 (<1) 2 (<1) 3 (<1) 3 (<1) 4 (<1) 0

Moderate-intensity to high-intensity 375 (17) 219 (10) 67 (3) 109 (5) 72 (33) 16 (1)

Without intensity changes 1614 (73)

Low-intensity statin maintenance 2 (<1) 3 (<1) 10 (1) 11 (<1) 21 (1) 26 (1)

Moderate-intensity statin maintenance 765 (35) 947 (43) 950 (44) 869 (40) 828 (38) 894 (42)

High-intensity statin maintenance 847 (39) 927 (42) 1083 (50) 1107 (51) 1149 (53) 1151 (54)

Down-titration 208 (9)

High-intensity to moderate-intensity 179 (8) 92 (4) 46 (2) 14 (1) 53 (2) 1 (<1)

High-intensity to low-intensity 3 (<1) 3 (<1) 0 0 1 (<1) 0

Moderate-intensity to low-intensity 26 (1) 7 (<1) 5 (<1) 41 (2) 4 (<1) 0

No maintenance of statin therapy − − 18 (1) 23 (1) 32 (2) 49 (2)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Fixed strategy

Targeted strategy

High-intensity Moderate-intensity Low-intensity None

3512 (54) 2795 (43)

5950 (92) 405 (6)

Treat-to-target
6449 person-years of follow-up

High-intensity statin
6461 person-years of follow-up

Changes in statin intensity in the treat-to-target group

Hong SJ, Lee YJ, and Hong MK (corresponding), JAMA 2023;329:1078-1087



None Low-intensity statin Moderate-intensity statin High-intensity statin

Lipid-lowering therapy during the study period
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Hong SJ, Lee YJ, and Hong MK (corresponding), JAMA 2023;329:1078-1087



Years after randomization

Primary endpoint
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Treat-to-target 
strategy
(N=2200)

High-intensity 
statin strategy

(N=2200)

Difference
(95% CI) P Value

No. of Patients (%) Percentage Points

Secondary endpoints

New-onset diabetes mellitus 121 (5.6) 150 (7.0) -1.3 (-2.8 to 0.1) 0.07

Initiation of anti-diabetic medication 73 105

Hospitalization due to heart failure 13 (0.6) 7 (0.3) 0.3 (-0.1 to 0.7) 0.17

Deep vein thrombosis or pulmonary embolism 4 (0.2) 5 (0.2) <0.1 (-0.3 to 0.2) 0.74

Deep vein thrombosis 2 5

Pulmonary embolism 3 0

Peripheral artery revascularization 12 (0.6) 17 (0.8) -0.2 (-0.8 to 0.3) 0.35

Aortic intervention or surgery 2 (0.1) 3 (0.1) NR

Endovascular therapy 1 2

Surgical therapy 1 1

End-stage kidney disease 3 (0.1) 10 (0.5) -0.3 (-0.7 to 0.0) 0.05

Discontinuation of statin therapy 31 (1.5) 46 (2.2) -0.7 (-1.5 to 0.1) 0.09

Cataract operation 43 (2.0) 42 (1.9) 0.1 (-0.8 to 0.9) 0.90

Composite of laboratory abnormalities 18 (0.8) 30 (1.3) -0.5 (-1.1 to 0.1) 0.11

Aminotransferase elevation 8 12

Creatine kinase elevation 3 8

Creatinine elevation 7 11

Secondary endpoint

Hong SJ, Lee YJ, and Hong MK (corresponding), JAMA 2023;329:1078-1087



⚫ To our knowledge, this study is the first randomized trial comparing

3-year clinical outcomes of treat-to-target strategy with a target LDL

cholesterol level between 50 and 70 mg/dL versus high-intensity

statin strategy with high-intensity statin therapy in patients with

coronary artery disease.

⚫ The treat-to-target strategy was noninferior to the high-intensity statin

strategy in terms of a 3-year composite of all-cause death, myocardial

infarction, stroke, or any coronary revascularization.

Conclusion


