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Objective: Limited information is available on the effectiveness of lipid-modifying therapy (LMT) for low-density lipoprotein 
cholesterol (LDL-C), high-density lipoprotein cholesterol (HDL-C), and triglyceride (TG) in the Korean population. The objective 
of this study was to describe the prevalence of different types of lipid disorders in Korean patients using LMT.
Methods: Eight hundred seventy-one dyslipidemia patients, who were LMT-naive for >1 year prior to retrospective enrollment, 
were included for analysis. Serum levels of LDL-C, HDL-C, TG and total cholesterol (TC) were assessed after >1 year 
of LMT. We also analyzed the therapeutic effects of LMT in the subjects with high cardiovascular risk factors (n=629), 
atherosclerotic cardiovascular disease (ASCVD) (n=296) or diabetes without ASCVD (n=316). 
Results: The rates of elevated LDL-C without other abnormal lipids levels, elevated TG or decreased HDL-C (with normal 
LDL-C levels) and high LDL-C combined with elevated TG and/or decreased HDL-C were 33.4%, 13.0% and 53.6%, respectively. 
After at least one year on LMT (statin alone: 81%, statin and cholesterol absorption inhibitor: 10%, fibrates alone: 3%, 
others: 3%), 61% of patients had at least one lipid abnormality, with 3.4% failing to reach the therapeutic LDL-C target 
level or a normal level of HDL-C and TG. After LMT, 64.9% of patients with high cardiovascular risk factors, 64.5% of 
those with ASCVD or and 64.2% of those with diabetes without ASCVD also had at least one lipid abnormality. 
Conclusion: Approximately two-thirds of patients did not reach the target or normal lipid profile after taking LMT, irrespective 
of combining disease and high cardiovascular risk factors. Tight lipid control is required, especially in patients with dyslipidemia 
and high cardiovascular risk factors or comorbid diseases. (J Lipid Atheroscler 2016 December;5(2):121-131)
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INTRODUCTION

Low-density lipoprotein cholesterol (LDL-C) is a 

well-established risk factor for atherosclerotic cardio-

vascular disease (ASCVD) and the use of statins to lower 

LDL-C levels has been proved to have beneficial effects 

on ASCVD risk reduction.1-4 High-density lipoprotein 

cholesterol (HDL-C) is inversely correlated with ASCVD 

risk5,6 and some studies have shown that an increase in 

HDL-C with the use of fibrate or statins can lower the 

ASCVD risk.7,8 High levels of triglycerides (TGs) are much 

more common in Koreans than in whites, although whites 

usually have high levels if the total cholesterol (TC) and 

LDL-C are also elevated.9 Currently there is accumulating 

evidence that elevated serum TG levels are associated with 

an increased risk of ASCVD10 although some previous trials 

have demonstrated that this association is weaker than 

associations with LDL-C and HDL-C.11

Limited information is available on the prevalence of 

dyslipidemia and the effectiveness of lipid-modifying 

therapy (LMT) related to LDL-C, HDL-C, and TG in the 

Korean population. Identifying the prevalence of dyslipi-

demia in specific population subgroups, such as those 

with high cardiovascular risk, ASCVD or diabetes without 

ASCVD may aid in the prevention of ASCVD and improve 

the quality of care. Mixed dyslipidemias in these 

populations, which are related to high ASCVD risk,12 can 

provide the rationale for targeting mixed dyslipidemia.

The objective of this study was to describe the 

prevalence of different types of lipid disorders in Korean 

patients using LMT. We also evaluated potential 

associations between patient characteristics, including 

diabetes, history of ASCVD, multiple CV risk factors and 

different types of dyslipidemias and the effects and 

patterns of LMT in these populations.

PATIENTS AND METHODS

1. Patients

The medical records of patients who were older than 

35 years and using LMT were retrospectively reviewed 

from 16 hospitals in the Republic of Korea between July 

and December 2008. Patients with continuous medical 

records for at least 1 year before and 1 year after the 

index date and who did not receive a prescription for 

any lipid-modifying medications before the index date, 

were followed for 1 year after the index date. They were 

required to have at least one value for TC, TG, HDL-C 

and LDL-C before and after the follow-up period. Subjects 

that used LMT within 12 months before the study 

enrollment were excluded.

2. Definition of dyslipidemia

The National Cholesterol Education Program Adult 

Treatment Panel Third Report (NCEP ATP III) and the 2014 

National Lipid Association (NLA) recommendations were 

used to identify high LDL-C, low HDL-C and elevated TG 

levels. Elevated LDL-C was defined as LDL-C >100 mg/dL 

in patients with diabetes and/or clinically established 

ASCVD, and LDL-C >130 mg/dL in other patients. Low 

HDL-C was defined as <40 mg/dL. Hypertriglyceridemia 

was defined as a fasting TG level >150 mg/dL.6,13 

3. Risk factors and disease groups

LDL-C and non–HDL-C goals were based on the NCEP 

and NLA guidelines taking into consideration age ≥45 

years if male or ≥55 years if female, hypertension (systolic 

blood pressure ≥140 mm Hg or diastolic blood pressure 

≥90 mm Hg or ≥130/80 mm Hg if diabetic or on 

antihypertensive medication), HDL-C ≤40 mg/dL, cigarette 

smoking, or a positive family history of ASCVD. 6 Disease 

group strata examined included ASCVD, diabetes and high 

cardiovascular risk factors. ASCVD was identified by 

self-report or previous medical records. Diabetes was 

defined by self-report, taking hypoglycemic medication, 
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or a fasting glucose ≥126 mg/dL. High cardiovascular risk 

subjects were defined as patients with a >20% 10-year 

risk of ASCVD calculated using the NCEP/ATP III.6

4. Recommended lipid levels

Recommended LDL-C levels were adapted from the 

NCEP and NLA guidelines (<160 mg/dL if <2 risk factors, 

<130 mg/dL if ≥2 risk factors, or <100 mg/dL if preexisting 

cardiovascular disease (CVD) [myocardial infarction, 

congestive heart failure, ASCVD, peripheral artery disease, 

or stroke], diabetes, chronic kidney disease (CKD),14 or 

≥20% 10-year risk of ASCVD in those with ≥2 risk factors, 

based on the Framingham Risk Scoring), with recom-

mended non-HDL-C levels of <190 mg/dL if <2 risk factors, 

<160 mg/dL if ≥2 risk factors, or <130 mg/dL if preexisting 

CVD, diabetes, CKD or >20% Framingham risk among 

those with ≥2 risk factors. Recommended levels of HDL-C 

and TGs were designated as those considered to be 

normal: ≥40 mg/dL if male and ≥50 mg/dL if female for 

HDL-C, and 150 mg/dL for TGs. In addition, a high TG 

level was designated as ≥200 mg/dL and a high (optimal) 

HDL-C as >60 mg/dL.6,13

5. Statistical Analysis

Descriptive analyses evaluated baseline patient 

characteristics and the prevalence of elevated LDL-C, 

elevated TGs, and low HDL-C (not mutually exclusive). 

The prevalence of dyslipidemia was also evaluated in the 

subgroups with ASCVD, diabetes, and a projected 10-year 

primary CVD risk of >20%. Further descriptive analyses 

evaluated the prevalence of 4 mutually exclusive lipid 

disorders, defined as all possible combinations of normal 

or abnormal LDL-C, HDL-C, and TGs. The 4 categories 

included isolated elevated LDL-C, elevated TG or decreased 

HDL-C with normal LDL-C levels, high LDL-C combined 

with elevated TG and/or decreased HDL-C and no lipid 

abnormalities.

The differences between treatment patterns according 

to the risk factors were analyzed using chi-square test. 

To calculate distance to goal, target value was deducted 

from the value of cholesterol of the patient. If the values 

of cholesterol reached the target level after the treatment, 

distance to goal was considered as zero. 

Multiple logistic regression models were used to 

evaluate the association between achieving the target goal 

in at least 2 of the following: TG, HDL-C, non-HDL-C and 

LDL-C or LDL-C only. Covariates included in these models 

were age, sex, body mass index (BMI), smoking status, 

hypertension, ASCVD, diabetes and a 10-year ASCVD risk 

greater than 20%. Most patients with dyslipidemia in 

Korea are treated with statins, as represented in this study. 

The choice of treatment was taken into consideration 

when calculating the adjusted odds of experiencing a 

particular type of mixed dyslipidemia for each high risk 

group (diabetes, ASCVD, or high CV risk). 

RESULTS

A total of 911 patients were enrolled in the original 

study and 40 patients were excluded. Reasons for 

exclusion included: under 35 years of age (n=4), normal 

lipid profile values during the baseline period (n=14), no 

available medical records during the baseline period (n=1), 

LMT for less than 1 year (n=1) and no available lipid profile 

values before and after the follow-up period (n=17). The 

mean age was 58.7±10.1 years and 51.6% of the patients 

were men. Hypertension was present in 80.0% (n=697) 

of the study population. The rate of diabetes patient 

without history of ASCVD was 36.2% (n=316). More than 

three-quarters of the study population (76.7% [n=668]) 

was at high CV risk according to the Framingham risk 

score. Approximately one-third (34.0% [n=296]) of 

patients had a history of ASCVD. Baseline mean (SD) values 

for LDL-C, HDL-C, and TGs were 146.7±36.5 mg/dL, 48.3± 

12.5 mg/dL and 193.9±119.4 mg/dL, respectively (Table 1).

Among the patients who had significant lipid disorders 
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Table 1. Characteristics of patients before initiating pharmacotherapy for dyslipidemia

Variable Total sample
No high-risk 

conditions

High-risk conditions

ASCVD
DM without 

ASCVD

FRS>20% without 

ASCVD & DM

n (%) 871 (100.0)  242 (27.8) 296 (34.0)  316 (36.2) 17 (2.0)

Age (year)  58.7±10.1  58.1±10.0  60.8±10.0 57.0±9.8  62.4±12.2

Men (n (%)) 449 (51.6) 102 (42.2)   189 (63.9)**  144 (45.6) 14 (82.4)

Current smokers 147 (16.9)  26 (10.7)    79 (26.7)**  36 (11.4)    6 (35.3)**

Body mass index (kg/m2) 25.2±3.0 25.1±2.9 25.3±3.0 25.1±3.2  25.8±2.7

Systolic blood pressure (mmHg) 123.0±17.4 130.2±17.1 126.8±17.6 132.9±17.3 135.8±8.1

Diastolic blood pressure (mmHg)  79.3±11.2  80.6±10.9  77.3±11.5  80.3±10.9  82.4±8.4

Hypertension (n (%)) 697 (80.0) 174 (71.9)  271 (91.6)**  236 (74.7) 16 (94.1)

Total cholesterol (mg/dL) 223.0±38.7  239.9±36.1  205.8±38.8**   225.6±34.1**  233.9±34.0

LDL-C (mg/dL) 146.7±36.5  161.9±33.5  138.1±35.1**   142.4±36.6**  157.1±35.9

TG (mg/dL)  193.9±119.4   189.9±120.8  166.5±99.1  221.0±124.9   225.2±192.8

HDL-C (mg/dL)  48.3±12.5   52.8±12.6   44.7±12.3**    48.5±11.6**    41.8±6.8**

Non-HDL-C (mg/dL) 174.7±35.3 187.1±4.3  161.0±34.9**  177.1±32.1*  192.2±32.5

Fasting plasma glucose (mg/dL) 127.6±49.2  100.5±13.8  122.6±47.8**   151.9±55.1**   98.3±16.4

Data are expressed as number (percentage) or as mean±SD.

**Significantly different from those with no high-risk conditions (p<0.0001)

*Significantly different from those with no high-risk conditions (p<0.001)

ASCVD; Atherosclerotic cardiovascular disease, DM; Diabetes mellitus, FRS; Framingham risk score, LDL-C; Low-density lipoprotein 

cholesterol, TG; Triglyceride, HDL-C; High-density lipoprotein cholesterol 

Table 2. Distribution of lipid abnormalities

Variable Total sample
No high-risk 

conditions

High-risk conditions

ASCVD
DM without 

ASCVD

FRS>20% without 

ASCVD & DM

(n=871) (n=242) (n=296) (n=316) (n=17)

Baseline

  High LDL-C only, n (%) 291 (33.4) 95 (39.2) 114 (38.5) 78 (24.7) 4 (23.5)

  Elevated TG or decreased HDL-C (with 

normal LDL-C levels), n (%)

113 (13.0) 37 (15.3)  40 (13.5) 33 (10.4) 3 (17.6)

  High LDL-C combined with elevated TG 

and/or decreased HDL-C, n (%)

467 (53.6) 110 (45.5) 142 (48.0) 205 (64.9) 10 (58.8)

Follow-up

  No abnormalities, n (%) 340 (39.0) 119 (49.2) 105 (35.5) 113 (35.8) 3 (17.7)

  High LDL-C only, n (%) 79 (9.1) 15 (6.2) 28 (9.4) 33 (10.4) 3 (17.7)

  Elevated TG or decreased HDL-C (with 

normal LDL-C levels), n (%)

352 (40.4) 89 (36.8) 134 (45.3) 118 (37.3) 11 (64.6)

  High LDL-C combined with elevated TG 

and/or decreased HDL-C, n (%)

100 (11.5) 19 (7.8) 29 (9.8) 52 (16.5) 0 (0.0)

ASCVD; Atheroscleotic cardiovascular disease, DM; Diabetes mellitus, FSR; Framingham risk score, LDL-C; Low-density lipoprotein 

cholesterol, TG; Triglyceride, HDL-C; High-density lipoprotein cholesterol

(n=871), the rates of isolated elevated LDL-C without other 

abnormal lipid levels, elevated TG or decreased HDL-C 

(with normal LDL-C levels) and high LDL-C combined with 

elevated TG and/or decreased HDL-C were 33.4% 

(n=291), 13.0% (n=113) and 53.6% (n=467), respectively 

(Table 2).

Statin monotherapy was used by 81.3% (n=708) of 

patients, followed by statin plus cholesterol absorption 
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Table 3. The patterns of pharmacotherapy for dyslipidemia 

Total sample, 

n (%)

No high-risk 

conditions, 

n (%)

High-risk conditions

ASCVD, 

n (%)

DM without 

ASCVD, 

n (%)

FRS>20% 

without ASCVD 

and DM, n (%)

(n=871) (n=242) (n=296) (n=316) (n=17)

Statin alone, n (%) 708 (81.3) 198 (81.8) 234 (79.1) 262 (82.9) 14 (82.3)

Fibrate alone, n (%) 26 (3.0) 6 (2.5) 2 (0.7) 18 (5.7) 0 (0.0)

Niacin alone, n (%) 2 (0.2) 0 (0.0) 1 (0.3)  1 (0.3) 0 (0.0)

Omega-3 fatty acid alone, n (%) 1 (0.1) 0 (0.0) 0 (0.0)  1 (0.3) 0 (0.0)

Cholesterol absorption inhibitor alone, n (%) 3 (0.3) 1 (0.4) 1 (0.3)  1 (0.3) 0 (0.0)

Statin+fibrate, n (%) 16 (1.8) 8 (3.3) 4 (1.3)  4 (1.3) 0 (0.0)

Statin+niacin, n (%) 3 (0.3) 0 (0.0) 1 (0.3)  2 (0.6) 0 (0.0)

Statin+Omega-3 fatty acid, n (%) 11 (1.3) 3 (1.2) 7 (2.4)  1 (0.3) 0 (0.0)

Statin+cholesterol absorption inhibitor, n (%)  91 (10.4) 25 (10.4) 44 (14.9) 21 (6.7) 1 (5.9)

Statin+others, n (%) 4 (0.5) 1 (0.4) 2 (0.7)  0 (0.0) 1 (5.9)

Fibrate+omega-3 fatty acid, n (%) 2 (0.2) 0 (0.0) 0 (0.0)  1 (0.3) 1 (5.9)

Fibrate+cholesterol absorption inhibitor n (%) 0 (0.0) 0 (0.0)  4 (1.3) 0 (0.0)

ASCVD; Atherosclerotic cardiovascular disease, DM; Diabetes mellitus, FRS; Framingham risk score

Fig. 1. Distribution of dyslipidemia according to the underlying diseases and risk factors. Abbreviations: Atherosclerotic 
cardiovascular disease (ASCVD), Diabetes mellitus (DM), FRS (Framingham risk score), Low-density lipoprotein cholesterol
(LDL-C), Triglyceride (TG), High-density lipoprotein cholesterol (HDL-C).

inhibitor in 10.4% (91) and fibrate monotherapy in 3.0% 

(26). Niacin monotherapy, omega-3 fatty acid mono-

therapy and combination therapy using more than two 

lipid-lowering medications were used in a minority of the 

patients (Table 3). The treatment patterns were not 

different whether the patients had high-risk conditions 

or not. (p=0.86) After LMT, the rates of an isolated 

elevated LDL-C without other abnormal lipids levels, 
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Table 4. Number of patients not at lipid goals or normal levels and mean distance to goals or normal levels

Variable
Total sample, 

n (%)

No high-risk 

conditions

High-risk conditions

ASCVD
DM without 

ASCVD

FRS>20% without 

ASCVD & DM

(n=871) (n=242) (n=296) (n=316) (n=17)

LDL-C

  No. not at goal, n (%) 179 (20.6) 34 (14.11) 57 (19.3) 85  (26.9) 3 (17.7)

  Distance to goal, mg/dL 24.2±25.1 28.2±24.2 20.7±27.5 25.0±23.9 20.2±24.9

  Mean percentage of the patients who did 

not reach the treatment goal

23.4% 24.0% 20.7% 25.0% 20.2%

TG

  No. not at goal, n (%) 345 (39.6) 93 (38.4) 111 (37.5) 132 (41.8) 9 (52.9)

  Distance to goal, mg/dL 71.3±86.0 64.3±66.3 77.6±105.9 70.6±79.6 76.3±89.1

  Mean percentage of the patients who did 

not reach the treatment goal

47.5% 42.8% 51.8% 47.1% 50.9%

HDL-C

  No. not at goal, n (%) 224 (25.7) 30 (12.4) 95 (32.1) 93 (29.4) 6 (35.3)

  Distance to goal, mg/dL 4.4±3.9 3.9±4.1 4.0±3.6 5.0±4.0 3.3±4.5

  Mean percentage of the patients who did 

not reach the treatmentgoal

10.9% 9.7% 10.1% 12.4% 8.3%

Non-high-density lipoprotein

  No. not at goal, n (%) 157 (18.0%) 32 (13.2%) 48 (16.2%) 75 (23.7%) 2 (11.8%)

  Distance to goal, mg/dL 23.7±19.2 23.1±16.9 30.2±21.7 19.3±16.7 44.5±36.1

  Mean percentage of the patients who did 

not reach treatment goal

17.8% 15.8% 23.3% 14.8% 29.2%

ASCVD; Atherosclerotic cardiovascular disease, DM; Diabetes mellitus, FRS; Framingham risk score, LDL-C; Low-density 

lipoprotein cholesterol, TG; Triglyceride, HDL-C; High-density lipoprotein cholesterol

elevated TG or decreased HDL-C (with normal LDL-C levels) 

and high LDL-C combined with elevated TG and/or 

decreased HDL-C were 9.1%, 40.4% and 11.5%, 

respectively. All lipid parameters were within normal limits 

in 39.0% of the patients. These distributions were similar 

in the sub-population groups who were combined with 

patients with ASCVD, diabetes and hypertension. The 

distribution of lipid abnormalities pre- and post-LMT are 

shown in Table 2 and Figure 1. 

Table 4 outlines the number of the subjects who did 

not achieve the target lipid levels and their distance to 

the goal. The distance to goal of LDL-C in total population 

was 24.2±25.1. Sub-population groups according to 

high-risk conditions showed similar results. All other 

variables showed similar distance to goal values 

irrespective of cardiovascular risk factors. Table 5 and 6 

display the results of the logistic regression analysis 

regarding the components that affect lipid goal 

attainment. Logistic regression analysis showed that BMI 

was the strongest risk factor for the controlling the levels 

of LDL-C and non-HDL-C. Age and the presence of ASCVD 

and diabetes did not affect lipid levels after taking 

medications. The presence of hypertension revealed a 

relationship with well-controlled LDL-C. However, other 

lipid profiles were not affected by the presence of 

hypertension (Table 5). In mixed dyslipidemia patients, 

who have at least two abnormalities in LDL-C, TGs, 

non-HDL-C or HDL-C, lipid goal attainment was only 

affected by BMI and hypertension. 

DISCUSSION

This PRIMULA study revealed a high frequency of lipid 

abnormalities despite receiving LMT, which is consistent 

with previous studies.15,16 Among the patients, 9.1% had 

isolated elevated LDL-C without other abnormal lipids 
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Table 5. Logistic regression of attainment of lipid goals or normal levels according to individual lipid profiles 

Variable

LDL-C (n=572) ㅤ TG (n=346) HDL-C (n=172) ㅤ Non-HDL-C (n=551)

OR (95% CI) p value ㅤOR (95% CI) p value OR (95% CI) p value ㅤ OR (95% CI) p value

Age (per year) 0.995

(0.972-1.020)

0.716 ㅤ 1.010

(0.983-1.037)

0.477 0.974

(0.938-1.012)

0.178 ㅤ 1.007

(0.981-1.034)

0.600

Male gender 1.291

(0.793-2.103)

0.305 0.794

(0.466-1.355)

0.398 0.306

(0.122-0.766)

0.012 1.439

(0.850-2.437)

0.176

Body mass index 

(kg/m2)

0.933

(0.873-0.998)

0.043 0.961

(0.890-1.037)

0.309 1.004

(0.888-1.135)

0.951 0.908

(0.845-0.974)

0.007

Current smoker 0.651

(0.361-1.174)

0.154 0.491

(0.256-0.940)

0.032 0.774

(0.352-1.705)

0.525 0.665

(0.356-1.243)

0.201

Hypertension 1.736

(1.041-2.893)

0.034 0.614

(0.337-1.120)

0.112 1.086

(0.386-3.051)

0.876 2.156

(1.271-3.657)

0.004

ASCVD 0.718

(0.449-1.149)

0.167 1.186

(0.702-2.001)

0.524 1.702

(0.762-3.802)

0.194 0.586

(0.353-0.973)

0.039

DM 0.811

(0.524-1.255)

0.346 0.825

(0.520-1.309)

0.414 0.880

(0.435-1.781)

0.723 0.716

(0.453-1.134)

0.154

10-year ASCVD 

risk >20%

1.052

(0.489-2.263)

0.897 0.599

(0.262-1.369)

0.224 1.738

(0.678-4.458)

0.250 1.140

(0.506-2.566)

0.752

LDL-C; Low-density lipoprotein cholesterol, TG; Triglyceride, HDL-C; High-density lipoprotein cholesterol, ASCVD; Atherosclerotic 

cardiovascular disease, DM; Diabetes mellitus

levels, 40.4% had elevated TG or decreased HDL-C (with 

normal LDL-C levels) and 11.5% had high LDL-C combined 

with elevated TG and/or decreased HDL-C after LMT. So 

only one-third of the patients attained the therapeutic 

target of all lipid parameters after LMT. Although LDL-C 

goal levels were relatively well achieved compared to a 

prior study, the results show that the proportion of high 

TGs or low HDL-C was elevated after taking LMT.16 There 

remains a significant gap in overall lipid control, particularly 

for persons with cardiovascular comorbidities such as 

ASCVD, diabetes mellitus and hypertension. Our study 

is the first report examining the status of all lipid fractions 

separately among Korean adults with a wide range of 

cardiovascular comorbidities. To the best of our know-

ledge, these results regarding the prevalence of different 

combinations of lipid abnormalities and the distance from 

the recommended lipid levels in the Korean population 

have not been previously reported.

As the primary focus of dyslipidemia treatment has been 

HMG-CoA reductase therapy, largely due to the significant 

evidence-based support of its use in both primary and 

secondary prevention,6 most efforts have been directed 

at achieving LDL-C goals. A reduced incidence of additional 

ASCVD events has been observed after improvement in 

HDL-C levels with LMT in ASCVD patients.17 The 

importance of raising HDL-C levels is evident from the 

recent recommendation by the European Consensus Panel 

to achieve an HDL-C level of at least 1.03 mmol/L in patients 

with ASCVD, patients with an ASCVD-equivalent condi-

tion, or those at high risk of an ASCVD event.18 Elevated 

TGs are one of the earliest manifestations of insulin 

resistance, also resulting in an increase in apolipoprotein 

B levels and atherogenic small dense LDL-C particles.19 

Mounting evidence from a number of sources supports 

an independent association between hypertriglyceri-

demia and ASCVD.20 Both fasting and, more recently, 

non-fasting21 TGs have been shown to be associated with 

an increased CVD risk. A joint effect of low HDL-C and 

elevated TG levels is also important in association with 

cardiovascular events.22 

Our study showed that approximately two-thirds of 

patients had high TG or low HDL-C levels, irrespective 
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Table 6. Logistic regression of attainment of lipid goals in subjects with at least two abnormalities in LDL-C, triglycerides, 
non-HDL-C or HDL-C 

             Variable OR (95% CI) p value

Age (year) 1.000 (0.980-1.020) 0.978

Male gender 0.753 (0.498-1.138) 0.178

Body mass index (kg/m2) 0.924 (0.870-0.981) 0.009

Current smoker 0.916 (0.563-1.491) 0.724

Hypertension 1.576 (1.007-2.467) 0.046

ASCVD 0.703 (0.467-1.058) 0.091

DM 0.949 (0.657-1.371) 0.779

10-year ASCVD risk >20% 1.097 (0.592-2.033) 0.769

Fibrate use 0.468 (0.036-6.036) 0.561

Statin dose, per 20 mg 0.961 (0.791-1.167) 0.689

Baseline LDL-C, per 10 mg/dL 1.036 (0.915-1.173) 0.580

Baseline triglycerides, per 50 mg/dL 1.004 (0.893-1.130) 0.942

Baseline HDL, per 5 mg/dL 1.054 (0.972-1.142) 0.204

Baseline non-HDL-C, per 10 mg/dL 0.933 (0.824-1.057) 0.276

ASCVD; Atherosclerotic cardiovascular disease, DM; Diabetes mellitus, LDL-C; Low-lipoprotein cholesterol, HDL-C; High- 

lipoprotein density cholesterol

of LDL-C levels. Although approximately one-third of 

patients attained optimal lipid profiles and nearly 80% 

of patient reached LDL-C target after LMT, high TG or 

low HDL-C levels remained in about half of the patients. 

The increased proportion of elevated TG and low HDL-C 

with low LDL-C levels contributed to this result. Van Ganse 

et al. reported that only 27% of dyslipidemia patients 

cared by primary physician reached LDL-C goal after LMT.15 

This difference from our study may be due to more strict 

concerns about LDL-C levels by individual physicians, newly 

developed medications or diet and patient concerns. 

Another study16 showed that the proportion of patients 

that were well controlled was significantly lower in the 

high risk patients with cardiovascular disease or diabetes. 

However, our study revealed that the percentage of 

patients that achieved target lipid levels were the same 

irrespective of the number of risk factors. This result 

supposed to be the participated physicians were 

cardiologists or endocrinologists who were concerning 

the importance of achievement of targeted lipid goals 

in high risk patients. Therefore, this result cannot be 

generalized to all physicians, such as general physicians 

in Korea. 

In this study, about 20% of the patients were not using 

statin monotherapy and instead were treated with a statin 

plus cholesterol absorption inhibitor, fibrate mono-

therapy, niacin monotherapy, omega-3 fatty acid 

monotherapy or a combination of these. High levels in 

TG are more common in Korean population9 so fibrate 

and omega-3 fatty acid are expected to be more commonly 

used in this study population. The recently published NLA 

recommendations emphasized the importance of 

non-statin therapy for achieving non-HDL-C and LDL-C 

goals.13 So adequate selection of therapeutic options 

should be applied to the patients according to the various 

types of dyslipidemia.

Several limitations should be considered. First, this study 

is retrospective and observational. This study is also 

performed at the tertiary care center so it cannot reflect 

all the dyslipidemia care in real world. Recently, non-fasting 

remnant cholesterol, calculated as non-fasting total 

cholesterol minus HDL-C minus LDL-C, has been found 

to be associated with low-grade inflammation and 

ischemic heart disease (IHD).23,24 It also acts as a mediator 

from obesity to IHD.25 However, we did not measure 

non-fasting cholesterol levels in this study, so future 
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studies using non-fasting cholesterol levels will be helpful 

in understanding their role as a risk factor for ASCVD 

in the Korean population. The 2013 American College 

of Cardiology (ACC)/American Heart Association (AHA) 

Guidelines recommend shifting from LDL-C targets to 

focusing in on the intensity of statin therapy.26 It does 

not recommend an LDL-C target value or other lipid 

profiles. These guidelines are more complex to implement 

in daily practice compared to the NCEP ATP III and NLA 

recommendations. This study was performed before the 

publication of the 2013 ACC/AHA guidelines. So further 

study according to this guideline can help to understand 

that how LMT is applied to dyslipidemia patients who 

have various cardiovascular risks.

In summary, almost two-thirds of patients who were 

taking LMT in Korea did not achieve the goal lipid levels 

for all lipids, irrespective of complicating disease. LDL-C 

levels were relatively well controlled, but TG or HDL-C 

levels were not controlled appropriately even after LMT. 

Greater use of proven efficacious dosages of lipid-lowering 

agents as well as an intensified consideration of 

combination therapy to address multiple lipid disorders 

should be considered, particularly among persons with 

cardiovascular and related high-risk co-morbidities.
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