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• Old age : >65 yrs

➢ 2018 : 14.0%

➢ 2026 : >20%

Definition of elderly people

Young age : 20 – 39 yrs

Middle age : 40 – 65 yrs

Old age : 65 – 75 yrs

Eldery : > 75 yrs (> 80 yrs)
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About 5 out of 10 adults aged 60 years or older have dyslipidemia.1
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Data Sources : The estimates were derived from the 2014-2016 Korea National Health and Nutritional Examination Survey (KNHANES) of the Korea Centers for Disease Control and Prevention (KCDC).
Dyslipidemia was diagnosed as having one of the definitions stated above, taking any medication for dyslipidemia, or previously diagnosed.
1. The Korean Society of Lipid and Atherosclerosis. Dyslipidemia fact sheet in Korea 2018. 
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The prevalence of hyper-LDL cholesterolemia increase with age.1 
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Data Sources : The estimates were derived from the 2014-2016 Korea National Health and Nutritional Examination Survey (KNHANES) of the Korea Centers for Disease Control and Prevention (KCDC).
Hyper-low density lipoprotein (LDL) cholesterolemia was defined as serum LDL-cholesterol ≥160 mg/dL or taking antidyslipidemic drug(s).
1. The Korean Society of Lipid and Atherosclerosis. Dyslipidemia fact sheet in Korea 2018. 
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Pravastatin 40 mg vs. Placebo

CVdeath, MI, stroke CVdeath, MI

15% 19%

Lancet. 2002;360:1623-30.

PROSPER TRIAL
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Lancet. 2002;360:1623-30.

➢ Primary preve

ntion에는효과

가없음

➢ Adherence ??

PROSPER TRIAL

Lancet. 2002;360:1623-30.



K
R

-A
T

O
-0

0
0
7
5
 0

4
/2

0
2
1

Ann Intern Med. 2007;147:1-9.

• Coronary heart ds.병력이있는 3,809명의 65세이상 대상

자

• LDL<130 mg/dl

• Atorvastatin 10 mg vsAtorvastatin 80 mg

Major CVevent Fatal or nonfatal Stroke

19% 21%

TNT TRIAL
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JUPITER TRIAL – SECONDARY ANALYSIS

39% 30%

Ann Intern Med. 2010;152:488-96.

Primary event MI, Stroke, all death
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2018ACC/AHABlood Cholesterol Guideline.
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❖ Start Early

❖ Treat (Much More) Aggressively

❖ Use Combination Therapy
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Lancet. 2019;393:407-15.
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CTT COLLABORATION – META ANALYSIS

• 22 trial에서 14,483명의 more than 75 years 

• Median 4.9 yrs f/up
Statin effect by age Quitile

(for major vascular events –MI, 

revascularization, stroke, coro

nary death)

ALL

ExcludeHF& dialysis

➢ all→ 21%

➢ >75→ 13%

➢ all→ 23%

➢ >75 → 18%

Lancet. 2019;393:407-15.
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CTT COLLABORATION – META ANALYSIS

Above 75 years 

HF& dialysis and other trials

Lancet. 2019;393:407-15.
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Lancet. 2019;393:407-15.

CTT COLLABORATION – META ANALYSIS
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TIMI study group

Lancet. 2020;396:1647-43.
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(simva / eze)
(ezetimibe)
(evolocumab)

(alirocumab)

(> 75 yrs)

Lancet. 2020;396:1647-43. Lancet. 2020;396:1647-43.
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Lancet. 2020;396:1647-43. Lancet. 2020;396:1647-43.
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-55
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-35

-25

-15

-5

10mg 20mg 40mg 80mg

CARD-1159815-0111  06/2018

a. Mean change in LDL-C from untreated baseline after 6 weeks for simvastatin 80 mg was 46%.1  The 80-mg dose of simvastatin is only recommended in patients at high CV risk who have not achieved treatment goals on lower doses 
and when the benefits are expected to outweigh the risks.1 b. Across the dose range: P<0.001 for the difference between rosuvastatin vs pravastatin, simvastatin, and atorvastatin.1

STELLAR : Statin Therapies for Elevated Lipid Levels compared Across doses to Rosuvastatin, LDL-C : Low-density lipoprotein cholesterol
study design A 6-week, parallel-group, open-label, randomized, multicenter study comparing LDL-reducing efficacy of rosuvastatin vs atorvastatin, simvastatin, and pravastatin across the dose ranges in adults with 
hypercholesterolemia (n=2,431; per dose group, n=156–167), after dietary lead-in.
1. Jones, et al. Comparison of the Efficacy and Safety of Rosuvastatin Versus Atorvastatin, Simvastatin, and Pravastatin Across Doses (STELLAR* Trial). Am J Cardiol. 2003;92:152-160.
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About 11% of hyperlipidemic patients suffer from muscular symptoms with high dose statin1

Study design Prediction of Muscular Risk in Observational conditions(PRIMO) study was a countrywide observational study conducted in a large, unselected population of hyperlipidemic patients receiving high-dosage statin therapy in 
a usual care, outpatient setting in France. The main objectives of the study were to identify the risk factors associated with muscular symptoms, establish the rate of occurrence of muscular symptoms with individual statins and to 
characterize the onset, nature and management of the symptoms. In total, 7924 hyperlipidemic patients aged 18–75 years who were seen in regular outpatient visits with their general practitioners (GPs) were entered in the study.1

1. Bruckert et, al, Mild to moderate muscular sympoms with high-dosage statin therapy in hperlipidemic patients-The PRIMO study. Cardiovascular Drugs and Therapy. 2005;19:403-414.
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Statin-Associated Muscle Symptoms

New-Onset Type 2 Diabetes Mellitus

Neurological and Neurocognitive Conditions

Renal Toxicity

6 Jun 2019https://doi.org/10.1161/CIRCRESAHA.119.315233Circulation Research. 2019;124:e121–e122
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Taha A, et al. 

Increased risk of

statin-associated

myotoxicity

High

Dose

Lipophilic

Statin

Inter-

actions

Lactone

Form

Variability of 

Metabolizing

Enzymes

Female

Gender

Variability of

Transporters

Asian

Race

Advanced

AgeFatty

Meal

Co-

morbidities

1. Taha A, et al. Translational insight into statin-induced muscle toxicity: from cell culture to clinical studies. Translational Research 2014;164:85–109
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, et al. 

Recommendations Strength Quality

Older 
patients

If SAMS is an issue, consideration should be given to the use of alternate regimens such as low-

intensity statin therapy or non-daily, moderate-intensity statin therapy; low-dose statin 
combination therapy with ezetimibe, bile acid sequestrants or niacin*; or non-statin 

monotherapy (i.e., ezetimibe or bile acid sequestrant) or their combination, with a goal of at least a 
30% reduction in LDL-C 

B Moderate

Women's health First-line cholesterol-lowering drug therapy, unless contraindicated, is a moderate- to high-
intensity statin. The statin dosage may be increased or the patient switched to a more efficacious 
agent if goal levels of atherogenic cholesterol are not achieved

A High

African Americans Clinicians should not withhold statin therapy from at-risk African American patients with 
asymptomatic CK levels that exceed, but are <5.0 times, the standard ULN

E Moderate

South Asians Due to the possibility of genetic variation in drug metabolism (as demonstrated mainly in studies of Chinese 

and Japanese patients), starting with a moderate-intensity statin dosage and titrating upward to reach 
atherogenic cholesterol goals, or downward if intolerance occurs, is recommended for patients of 
Asian ethnicity

B Moderate

HIV-infected 
persons

First-line statin therapy is for elevated LDL-C and non-HDL-C; however, interactions between 
statins and anti-retroviral agents and other medications must be considered prior to initiating 
lipid-lowering therapy. The NLA Expert Panel recommends using atorvastatin, rosuvastatin or 
pitavastatin as the generally preferred agents in HIV-infected patients

A Moderate

* Note: niacin is not recommended by the current ESC/EAS guidelines for the management of dyslipidemia
CK : Creatine kinase,  HDL-C : High-density lipoprotein cholesterol, HIV : Human immunodeficiency virus, LDL-C : Low-density lipoprotein cholesterol,  NLA : National Lipid Association, SAMS : Statin-associated muscle symptoms, ULN : 
upper level of normal,  CVD : Cardiovascular disease, ESC : European Society of Cardiology , EAS : European Atherosclerosis Society 
Reproduced with permission from Jacobson TA, Maki KC, Orringer CE, et al. National Lipid Association Recommendations for Patient-Centered Management of Dyslipidemia: Part 2. J Clin Lipidol 2015;9 Suppl 6:S1–122
Study design The aim of this article is to provide practical, focused advice for healthcare professionals on the management of patients with SAMS. The primary objective was to suggest best practice approaches to common and 
complex clinical situations. They considered a series of questions on SAMS and made recommendations on how to best assess and manage this condition. This publication contains background information, evidence and guidance that 
supports the recommendations of the expert working group.
1. Ulrich Laufs, et, al, Practical aspects in the management of statin-associated muscle symptoms (SAMS). Atheroscler Suppl. 2017 Apr;26:45-55.
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*3.2mM, **2.6mM
ACS : Acute Coronary Syndrome, MI : Myocardial infarction, HR : Hazard Ratio, UA : Unstable angina, LDL-C : Low density lipoprotein-cholesterol, CI : Confidence interval, NNT : Number needed to be treated, CV : Cardiovascular
1. Cannon CP, Blazing MA, Giugliano RP, et al; IMPROVE-IT Investigators. Ezetimibe added to statin therapy after acute coronary syndromes. N Engl J Med. 2015;372(25):2387–2397.
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†7-year event rates, *p-interaction = 0.023, otherwise > 0.05
LLT : Lipid lowering treatment, LDL-C : Low density lipoprotein Cholesterol, DM : diabetes mellitus, CV : Cardiovascular, EZ/Simva : Ezetimibe/Simvastatin
1. Cannon, et al. Ezetimibe Added to Statin Therapy after Acute Coronary Syndromes. The New England Journal of Medicine. 2015;372(25):2387–2397. 2. Cannon CP, et al. Ezetimibe added to statin therapy after acute coronary 
syndromes. Supplementary Appendix. 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 diabetics
0.6

0.4

0.2

0.0

0 1 2 3 4 5 6 7

*Shown are the cumulative event rates for the primary composite endpoint of cardiovascular death, major coronary event (nonfatal myocardial infarction, unstable angina requiring hospitalization, or coronary revascularization occurring 
≥ 30 days post randomization), or nonfatal stroke in the intention-to treat population during the overall study period (i.e., from randomization to the first occurrence of a primary endpoint event or last contact with the patient).
IMPROVE-IT : Improved reduction of outcomes: Vytorin Efficacy International Trial, HR : Hazard ratio, CI : confidence interval, KM : Kaplan‒Meier, DM : diabetes mellitus 
Study design In IMPROVE-IT, 18,144 patients post ACS with LDL-C 50-125 mg/dL were randomized to ezetimibe/simvastatin-40mg (E/S) or placebo/simvastatin-40mg (P/S). The primary composite endpoint was cardiovascular death, 
major coronary events, and stroke. DM was a prespecified subgroup.
1. 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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Assignment factors
(minimization method)

Patients with at least 1 of 7 conditions 

1. Diabetes mellitus

2. Hypertension

3. Low HDL-cholesterolemia

4. Hypertriglyceridemia

5. Smoking

6. Previous history of cerebral infarction

documented by apparent clinical 

symptoms and CT/MRI scanning

7. Peripheral artery disease

Enrollment period: February 2009 to December 2014 (363 institutions participated.)

Follow-up period: February 2009 to March 2016

75 years old at the time of enrollment

Outpatients

Serum LDL-C level 140 mg/dL

Male & Female

Randomization

Dietary counseling*

+ ezetimibe 10 mg/day

Dietary counseling*

only

Assessment of the primary

& secondary endpoints

Follow-up for at least 3 years

Prospective Randomized Open-label 
Blinded- Endpoint

1. Site

2. Age

3. Male/female

4. LDL-C level

* Dietary counseling should be conducted based on 2007 Guideline for Prevention of ASCVD by Japan Atherosclerosis Society.
LDL-C : Low-density lipoprotein cholesterol, HDL : High-density lipoprotein, CT : Computed tomography, MRI : Magnetic resonance imaging
1. Arai H, et al. Ezetimibe in Prevention of Cerebro- and Cardiovascular Events in Middle- to High-Risk, Elderly (75 Years Old or Over) Patients With Elevated LDL-Cholesterol: A Multicenter, Randomized, Controlled, Open-Label Trial. 
Presented at the AHA congress 2018.
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)

Number of Patients
Treated by ezetimibe

Not treated by ezetimibe

1700

1685

1489

1464

1245

1227

1009

1023

Main effect P < 0.001

Interaction  P < 0.001

Years

0

120

140

160

180

126.1
123.9 122.6

161.3

123.1
120.1

162.0

144.1

139.5
135.9

133.9
131.4

Baseline 1 2 3 4 5

685

706

311

314

Ezetimibe group

Control group

N
o

n
-H

D
L

 c
h

o
le

s
te

ro
l 

(m
g

/d
L

)

Number of Patients

Treated by ezetimibe

Not treated by ezetimibe

1700

1685

1490

1466

1247

1230

1009

1024

Main effect P<0.001

Interaction  P<0.001

Years

0

120

140

160

180

200

151.6
149.4 147.8

187.5

147.8
144.8

188.4

170.6
165.5

161.9
159.4

156.5

Baseline 1 2 3 4 5

687

707

311

314

Ezetimibe group

Control group

H
D

L
 c

h
o

le
s
te

ro
l 

(m
g

/d
L

)

Number of Patients

Treated by ezetimibe

Not treated by ezetimibe

1700

1685

1508

1484

1259

1244

1018

1028

Main effect P=0.119

Interaction  P=0.192

Years

0

40

50

60

70

80

T
ri

g
ly

c
e
ri

d
e

s
 (

m
g

/d
L

)

Number of Patients

Treated by ezetimibe

Not treated by ezetimibe

1700

1685

1507

1484

1258

1242

1019

1029

Main effect P=0.003

Interaction  P=0.778

Years

0

120

140

130

150

110

56.7 56.2 56.3 56.3 56.6 56.6

57.3 57.4 57.5 57.2 56.7 57.9

121.9 120.4
118.8 117.9 116.5 114.5

115.2 115.6
113.8

120.3

113.2
111.7

Baseline 1 2 3 4 5

Baseline 1 2 3 4 5

701

718

699

717

318

319

317

321

Ezetimibe group

Control group

Ezetimibe group

Control group

LDL-C HDL-C

TGNon-HDL-C

HDL : Highdensity lipoprotein, LDL : Low-density lipoprotein
1. Arai H, et al. Ezetimibe in Prevention of Cerebro- and Cardiovascular Events in Middle- to High-Risk, Elderly (75 Years Old or Over) Patients With Elevated LDL-Cholesterol: A Multicenter, Randomized, Controlled, Open-Label Trial. 
Presented at the AHA congress 2018.
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Control
Ezetimibe
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Control group

Ezetimibe group

Hazard Ratio:0.659 （95% CI, 0.504-0.862）

Control group

Ezetimibe group

p=0.002

PCI : Percutaneous coronary intervention, CABG : Coronary artery bypass grafting, CI : Confidence interval
1. Arai H, et al. Ezetimibe in Prevention of Cerebro- and Cardiovascular Events in Middle- to High-Risk, Elderly (75 Years Old or Over) Patients With Elevated LDL-Cholesterol: A Multicenter, Randomized, Controlled, Open-Label Trial. 
Presented at the AHA congress 2018.

34%

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6082779/
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Adapted from Zieve F, et al.1

The mean age was 71 years (±5), 53% were women, approximately 30% were obese (body mass index ≥30 

kg/m2), ≥80% had CHD or AVD, and the mean treated baseline LDL-C levels ranged from 2.62 and 2.67 mmol/L.

*atorvastatin disposition record did not exist at the time of reporting for 1 patient 
†includes all patients who were randomized

Screened
n=2276

Patients randomized to drug
n=1053

Assigned to Atozet10/10
n=526

Discontinued†

Adverse experience 

Deviation from protocol 

Withdrew consent

Completed study
n=503

Assigned to Atorvastatin40
n=527

Discontinued†

Adverse experience 

Lost to follow-up

Deviation from protocol 

Withdrew consent

Completed study
n=507

Screen failures*

Inclusion/exclusion criteria

Adverse event

Lost to follow-up

Deviation from protocol

Withdrew consent

Screened
n=2276

Patients randomized to drug
n=1053

Assigned to Atozet10/10mg
n=526

Discontinued†

Adverse experience 

Deviation from protocol 

Withdrew consent

Completed study
n=503

Assigned to Atorvastatin 40mg
n=527

Discontinued†

Adverse experience 

Lost to follow-up

Deviation from protocol 

Withdrew consent

Completed study
n=507

Screen failures*

Inclusion/exclusion criteria

Adverse event

Lost to follow-up

Deviation from protocol

Withdrew consent

n=1223
n=1101

n=15

n=3

n=5

n=98 

n=23

n=16

n=4
n=3

n=20

n=9

n=1
n=3
n=7

This study was not conducted with the fixed dose combination of ezetimibe with atorvastatin.
LDL-C : Low-density lipoprotein cholesterol, CHD : Coronary heart disease, AVD :  Atherosclerotic vascular disease, ZETELD : ZETia in the ELDerly
1. Zieve F, et al. Safety and Efficacy of Ezetimibe Added to Atorvastatin Versus Up Titration of Atorvastatin to 40 mg in Patients >65 Years of Age (from the ZETia in the ELDerly [ZETELD] Study). Am J Cardiol. 2010;105:656–663. 2.
Constance C, et al. Atorvastatin 10 mg plus ezetimibe versus titration to atorvastatin 40 mg: attainment of European and Canadian guideline lipid targets in high-risk subjects ≥65 years Lipids in Health and Disease. 2014;13:1-8.
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Age Gender BMI Region

Type2 
Diabetes 
Mellitus

Metaboli
c 

Syndrome BL LDL-C AVD
BL 

HDL-C* BL TG
BL hs-
CRP

<
7
5
 y

rs
 (
n
=
4
0
5
, 
4
0
3
)

≥
7
5
 y

rs
 (
n
=
1
1
1
, 
1
0
6
)

M
a
le

 (
n
=
2
4
6
, 
2
3
7
)

Fe
m

a
le

 (
n
=
2
7
0
, 
2
7
5
)

<
3
0
 k

g
/m

2
(n

=
3
5
3
, 
3
4
9
)

≥
3
0
 k

g
/m

2
(n

=
1
6
1
, 
1
6
0
)

N
o
rt
h
 A

m
e
ri
ca

 (
n
=
1
8
4
, 
1
8
8
)

E
u
ro

p
e
 (
n
=
3
3
2
, 
3
2
1
)

Y
e
s 

(n
=
1
0
7
, 
1
0
6
)

N
o
 (
n
=
4
0
9
, 
4
0
3
)

Y
e
s 

(n
=
2
5
1
,2

4
0
)

N
o
 (
n
=
2
6
3
, 
2
6
9
)

≥
7
0
 a

n
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*Baseline (BL) HDL-C cut points were <40 or 40 mg/dL for men and <50 or >50 mg/dL for women. Bars indicate standard error.

Adapted from Zieve F, et al.1

This study was not conducted with the fixed dose combination of ezetimibe with atorvastatin.
LDL-C : Low-density lipoprotein cholesterol, CHD : Coronary heart disease, AVD :  Atherosclerotic vascular disease, HDL-C : High density lipoprotein cholesterol, BL : Baseline, BMI : Body mass index, hs-CRP : High-sensitivity C-reactive 
protein, TG : Triglycerides, ZETELD : ZETia in the ELDerly
1. Zieve F, et al. Safety and Efficacy of Ezetimibe Added to Atorvastatin Versus Up Titration of Atorvastatin to 40 mg in Patients >65 Years of Age (from the ZETia in the ELDerly [ZETELD] Study). Am J Cardiol. 2010;105:656–663.
2. Constance C, et al. Atorvastatin 10 mg plus ezetimibe versus titration to atorvastatin 40 mg: attainment of European and Canadian guideline lipid targets in high-risk subjects ≥65 years Lipids in Health and Disease. 2014;13:1-8.
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Adapted from Zieve F, et al.1

Ratio of the predictive odds of achieving: 
*LDL-C<70 mg/dL at week 6 on A 10 mg + E versus Atorvastatin20 mg=6.32 (95% CI: 4.52, 8.84) p<0.001. 
†LDL-C<70 mg/dL at week 12 on A10 mg + E versus Atorvastatin40 =1.87 (95% CI: 1.40, 2.50) p<0.001. 
‡LDL-C <100 mg/dL in patients without AVD or <70 mg/dL in patients with AVD at week 6 on Atorvastatin10/10 mg versus Atorvastatin20 mg=5.48 (95% CI: 3.98, 7.55) p<0.001. 
§LDL-C <100 mg/dL in patients without AVD or <70 mg/dL in patients with AVD at week 12 on Atorvastatin10/10 mg versus Atorvastatin40 =1.75 (95% CI: 1.32, 2.31) p<0.001.
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Patients achieving LDL-C<70 mg/dL Patients achieving LDL-C <100 or <70 mg/dL

This study was not conducted with the fixed dose combination of ezetimibe with atorvastatin.
LDL-C : Low-density lipoprotein cholesterol, AVD :  Atherosclerotic vascular disease, CI : Confidence interval, ZETELD : ZETia in the ELDerly
1. Zieve F, et al. Safety and Efficacy of Ezetimibe Added to Atorvastatin Versus Up Titration of Atorvastatin to 40 mg in Patients >65 Years of Age (from the ZETia in the ELDerly [ZETELD] Study). Am J Cardiol. 2010;105:656–663. 2.
Constance C, et al. Atorvastatin 10 mg plus ezetimibe versus titration to atorvastatin 40 mg: attainment of European and Canadian guideline lipid targets in high-risk subjects ≥65 years Lipids in Health and Disease. 2014;13:1-8.
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Because old age alone is a major risk factor, prevention of cardiovascular disease is essential for elderly 
patients. For this, it is necessary to manage well the LDL-C, which is a key correlated indicator

Due to the characteristics of elderly patients, it is difficult to prescribe a sufficient dose of statin because there 
are many side effects and taking other drugs. Also, there are relatively few benefits through clinical trials.
Active treatment has an aspect that allows it to be tailored to the situation.


