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Background: Chronic kidney disease (CKD) has been defined as a coronary artery disease 

risk equivalent. Therefore, the current guideline has been recommended for CKD patients to 

reach and maintain a low-density lipoprotein-cholesterol (LDL-C) goal of less than 100 mg/dL. 

However, the data regarding the achievement of LDL-C goal in these patients is lacking.

Objective: This study was conducted to evaluate the types of dyslipidemia affecting patients 

with CKD stages 3 and 4 and to determine whether these patients achieved LDL-C goal.

Methods: We performed a retrospective chart review of patients with CKD stage 3 or 4 and 

dyslipidemia who were followed-up at Siriraj Hospital between October 2011 and September 

2012.

Results: In total, 150 patients with CKD stage 3 or 4 and dyslipidemia were recruited. The mean 

age was 72±10 years, and the body mass index was 25.6±4 kg/m2; 60% had CKD stage 3 with 

an estimated glomerular filtration rate of 34±12 mL/min/1.73 m2, and 54% had type 2 diabetes. 

The percentage of patients with hypercholesterolemia was 78%, hypertriglyceridemia 54%, and 

low high-density lipoprotein-C 36%. Of these, 52% had mixed hyperlipidemia. Statin treatment 

was prescribed to 87% of the patients, of which only 31.3% achieved the LDL-C goal accord-

ing to the National Cholesterol Education Program and the European Society of Cardiology/

European Atherosclerosis Society recommendations. Patients who did not achieve the LDL-C 

goal had a higher cholesterol level at diagnosis and higher prevalence of type 2 diabetes and 

stroke than those who achieved it.

Conclusion: Two-thirds of CKD patients with hyperlipidemia had mixed hyperlipidemia. 

Despite the high frequency of statin treatment, only one-third of patients with CKD achieved 

the LDL-C goal. Thus, a developmental plan for the management of dyslipidemia in patients 

with CKD should be implemented to increase their achievement of the LDL-C goal.
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Introduction
Chronic kidney disease (CKD) is a common health issue, and its incidence may 

continue to increase worldwide given the rise in type 2 diabetes and other CKD risk 

factors.1 Data from the Thai Screening and Early Evaluation of Kidney Disease study2 

demonstrated that CKD prevalence in the Thai population increased compared with the 

incidence reported in a previous study (17.5% vs 4.6%–13.8%, respectively). Among 

Thai patients with CKD, 27.5% had hypertension and 11.9% had type 2 diabetes, 

which were the two main causes of CKD.2 A previous study3 has shown the association 

between the reductions of estimated glomerular filtration rate (eGFR) and the increase 

of cardiovascular events and accelerated atherosclerosis, which result in increased 

morbidity and mortality. Prevention and treatment of cardiovascular disease are major 
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considerations in the management of individuals with CKD.4 

Another recent study5 showed that lowering cholesterol can 

decrease cardiovascular morbidity and  mortality in CKD 

patients. Therefore, the National  Cholesterol Education 

Program (NCEP)6 and the European Society of Cardiology/

the European Atherosclerosis Society7 have defined CKD as 

a coronary artery disease risk equivalent and recommend a 

low-density lipoprotein-cholesterol (LDL-C) goal of 100 and 

70 mg/dL for CKD patients, respectively. However, data 

regarding the type of dyslipidemia in CKD patients in Thai-

land is lacking, especially for patients with CKD stages 3 

and 4 who have marked impairment of eGFR. Therefore, this 

study was conducted to evaluate the types of dyslipidemia 

that affect patients with CKD stages 3 and 4 and to determine 

whether the LDL-C goal was achieved in these patients.

Materials and methods
study population
Patients who had CKD stage 3 or 4 and dyslipidemia, 

according to International Classification of Diseases 10 

(N18.9) criteria, and were followed-up for at least 1 year in 

the internal medicine outpatient department (OPD) at Siriraj 

Hospital between October 1, 2011 and September 30, 2012, 

were recruited to allow sufficient time for the health care 

provider to adjust the lipid-lowering agent. In this study, 

eGFR was calculated using the National Kidney Foundation 

Chronic Kidney Disease Epidemiology Collaboration equa-

tion and eGFR calculator program. CKD stages 3 and 4 were 

defined as the estimated eGFR 30–59 mL/min/1.73 m2 and 

15–29 mL/min/1.73 m2, respectively. Patients at other stages 

of CKD, those who had received the lipid-lowering agents 

before attending OPD at Siriraj Hospital and those who did 

not have lipid profiles at the time of diagnosis and at the last 

visit to the internal medicine OPD were excluded. The Siriraj 

Institutional Review Board approved the study, which was 

conducted in compliance with the Declaration of Helsinki. 

Based on the type of study, the Siriraj Institutional Review 

Board waived the need for formal informed consent.

Data collection and outcome 
measurements
The computer-based data of each patient were reviewed. 

Data were extracted as follows. We obtained the baseline 

and laboratory characteristics, including age, sex, body 

mass index, eGFR, CKD stage, comorbidities, type and 

dosage of cholesterol-lowering agent used, and lipid profile 

at the time of diagnosis and at the last visit to the internal 

medicine OPD.

The definition of dyslipidemia was categorized as  follows: 

hypercholesterolemia was defined as cholesterol level greater 

than 200 mg/dL and/or LDL-C level greater than 100 mg/dL; 

hypertriglyceridemia, as triglyceride level greater than 

150 mg/dL; and low high-density lipoprotein-cholesterol 

(HDL-C) lower than 40 mg/dL in men and 50 mg/dL in 

women. Patients who had more than one abnormal lipid 

component were defined as having mixed hyperlipidemia. 

Statin potency was classified as low, moderate, and high 

according to the 2013 the American College of Cardiology/

American Heart Association (ACC/AHA) Blood Cholesterol 

Guideline.8 In brief, the low-potency statin was simvastatin 

10 mg. The moderate-potency statins included simvastatin 

20–40 mg, atorvastatin 10–20 mg, and rosuvastatin 5–10 mg. 

The high-potency statins included simvastatin, atorvastatin, 

and rosuvastatin at doses higher than 40, 20, and 10 mg, 

respectively. Add-on ezetimibe to a moderate-potency statin 

was also considered as high potency.

The achievement of the LDL-C goal according to the 

NCEP Adult Treatment Panel III recommendation was 

evaluated using the lipid levels at the last visit to the inter-

nal medicine OPD. For patients with CKD and diabetes or 

atherosclerotic diseases, such as peripheral arterial disease, 

abdominal aortic aneurysm, symptomatic carotid artery 

stenosis, stroke, and coronary artery disease, the LDL-C 

goal was 70 mg/dL, whereas for patients with CKD with-

out comorbidities, the LDL-C goal was 100 mg/dL. The 

“achieved LDL-C goal” group consisted of patients with an 

LDL-C level lower than the goal LDL-C and the “did not 

achieve LDL-C goal” group consisted of patients with an 

LDL-C greater than the goal LDL-C. Factors associated with 

achieving the LDL-C goal were then evaluated.

statistical analysis
Statistical analysis was carried out with SPSS software, 

 version 18 (SPSS Inc., Chicago, IL, USA). Continuous data 

were expressed as mean ± standard deviation or median 

(min, max) as appropriate. Comparisons between groups 

were analyzed by the Student’s t-test. Categorical data were 

expressed as percentages. Comparisons were analyzed by 

the chi-square test or Fisher’s exact test. Statistical signifi-

cance was declared if the P-value was less than 0.05.

Results
Baseline characteristics
In total, 150 patients diagnosed with CKD stage 3 or 4 and 

dyslipidemia were included in this study. The characteris-

tics of the subjects are described in Table 1. The patients 
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Table 1 clinical and laboratory characteristics

Characteristics N=150

age (years) 72±10
Male 96 (64.0)
BMi (kg/m2) 25.6±4
egFR (ml/min/1.73 m2) 34±12
cKD stage
 cKD stage 3 90 (60.0)
 cKD stage 4 60 (40.0)
comorbid diseases
 Hypertension 137 (91.3)
 Type 2 diabetes 81 (54.0)
 coronary artery disease 27 (18.0)
 stroke 25 (16.7)
 abdominal aortic aneurysm 4 (2.7)
 Peripheral arterial disease 3 (2.0)

Note: Data are presented as mean ± sD or n (%) as appropriate.
Abbreviations: BMi, body mass index; cKD, chronic kidney disease; egFR, 
estimated glomerular filtration rate; SD, standard deviation; min, minute.

Table 2 lipid level and lipid lowering at the outpatient 
department

Lipid level At diagnosis 
(mg/dL)

At the last visit 
(mg/dL)

cholesterol 221±61 174±35
Triglycerides 186±111 138±71
HDl-c 47±13 52±16
lDl-c 134±48 95±29
lipid-lowering treatment; n (%)
 no treatment 18 (12.0)
 statin treatment 130 (86.7)
 Fibrate treatment 4 (2.7)
 statin + fibrate 2 (1.3)

 statin + ezetimibe 7 (4.7)
Potency of statin; n (%)
 low potency 55 (36.7)
 Moderate potency 65 (43.3)
 High potency 10 (6.7)

Note: Data are presented as mean ± sD.
Abbreviations: HDl-c, high-density lipoprotein-cholesterol; lDl-c, low-density 
lipoprotein-cholesterol; sD, standard deviation.

Table 3 comparison of clinical and laboratory characteristics 
between the “achieved lDl-c goal” and “did not achieve lDl-c 
goal” groups

Characteristics Achieved 
LDL-C goal

Did not achieve 
LDL-C goal

P-value

n (%) 47 (31.3) 103 (68.7)
age (years) 71±11 72±9 0.448
Male, n (%) 30 (63.8) 66 (64.1) 0.977
BMi (kg/m2) 25±3 26±5 0.44
egFR (ml/min/1.73 m2) 34.1±12.0 33.8±12.0 0.903
cKD stage, n (%) 0.22
 cKD stage 3 30 (63.8) 60 (57.3)
 cKD stage 4 16 (34.0) 44 (42.7)
lDl-c goal of less than  
70 mg/dl, n (%)

17 (36.2) 83 (80.6) ,0.001

lDl-c goal of less than  
100 mg/dl, n (%)

30 (63.8) 20 (19.4) ,0.001

statin treatment, n (%) 41 (87.2) 89 (86.4) 0.89
comorbid diseases, n (%)
 Type 2 diabetes 10 (21.3) 71 (68.9) ,0.005
 Hypertension 42 (89.4) 95 (92.2) 0.562
  coronary artery  

disease
8 (17.0) 19 (18.4) 0.833

 stroke 3 (6.4) 22 (21.4) 0.022
  abdominal aortic 

aneurysm
2 (4.3) 2 (1.9) 0.415

  Peripheral arterial  
disease

2 (4.3) 1 (1.0) 0.183

Baseline lipid level (mg/dl)
 cholesterol 205±56 228±62 0.034
 lDl-c 120±46 142±47 0.023
 HDl-c 46±13 47±13 0.752
 Triglycerides 179±124 189±107 0.666
lipid level at time of study (mg/dl)
 cholesterol 142±20 188±31 ,0.005
 lDl-c 71±16 107±28 ,0.005
 HDl-c 53±18 52±16 0.644
 Triglycerides 120±76 146±69 0.088

Note: Data are presented as mean ± sD.
Abbreviations: BMi, body mass index; cKD, chronic kidney disease; egFR, 
estimated glomerular filtration rate; HDL-C, high-density lipoprotein-cholesterol; 
lDl-c, low-density lipoprotein-cholesterol; sD, standard deviation; min, minute.
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had a mean age of 72±10 years and a body mass index of 

25.6±4 kg/m2. Ninety patients (60%) had CKD stage 3 and a 

mean eGFR of 34±12 mL/min/1.73 m2. Sixty-four percent of 

the patients were male and 54% had type 2 diabetes. Seventy-

eight percent of these patients had hypercholesterolemia, 

54% had hypertriglyceridemia, and 36% had a low HDL-C 

level. Of these, 52% had mixed hyperlipidemia. Fifty of 

150 patients had a target LDL goal of less than 100 mg/dL, 

whereas 100 of 150 had a target LDL goal of less than 

70 mg/dL, according to the NCEP.6 Eighty-seven percent 

of the patients were being treated with statins, 5% with a 

combination of statin and ezetimibe, and 3% with fibrates 

(Table 2). The mean lipid levels at the time of diagnosis and 

at the last visit to the OPD are shown in Table 2. Most of the 

subjects were treated with low- and moderate-potency statins 

(37% and 43%, respectively).

achievement of lDl-c goal
Only 47 patients (31.3%) achieved the LDL-C goal according 

to the NCEP recommendation. As shown in Table 3, a greater 

proportion of patients in the “did not achieve LDL-C” group 

had comorbidities, including type 2 diabetes and stroke, 

compared with the patients in the “achieved LDL-C” group; 

therefore, in this group, the LDL-C goal for the former should 
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Figure 1 comparison of the potency of statins used for patients who did not achieve 
the lDl-c goal (open bar) and those who achieved the lDl-c goal (solid bar).
Abbreviation: lDl-c, low-density lipoprotein-cholesterol.
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be lower than that for the “achieved LDL-C” group. These 

patients also had a higher cholesterol level at the time of diag-

nosis than those in the “achieved LDL-C” group. Although 

the “did not achieve LDL-C” group had higher cholesterol 

levels at baseline and the LDL-C goal should have been lower, 

it would be expected that the “did not achieve LDL-C” group 

would have required treatment with statins of higher potency. 

However, the potency of statins used in these two groups was 

not significantly different as shown in Figure 1.

Discussion
In the present study, approximately half of the patients 

with CKD stage 3 or 4 and dyslipidemia had mixed 

hyperlipidemia. These findings are consistent with the 

results of a previous study7 in which most patients with 

CKD stage 3–5 had mixed dyslipidemia. These data have 

important clinical implications because patients with mixed 

dyslipidemia require combination treatment with statins and 

fibrates for the management of their abnormal lipid level. 

These two types of drugs have significant drug interactions,9 

and thus, clinicians who manage these patients should be 

cautious when prescribing such medications.

According to our results, 87% of the patients received 

statin treatment. Despite the high frequency of statin treat-

ment, only 31.3% of the patients achieved the LDL-C goal. 

According to our results, patients whose LDL-C goal should 

have been lower, and who required treatment with statins of 

higher potency, received statins of low-to-moderate potency. 

We hypothesized that the following were possible reasons 

why these patients did not achieve the LDL-C goals: limited 

knowledge of clinicians, fear of statin-related side effects 

led to poor treatment adherence, and the goal of LDL-C in 

patients with comorbidities was markedly low, especially 

for patients with type 2 diabetes.

Despite the fact that CKD has been known to be a coronary 

artery disease risk equivalent since 2004,10 no previous studies 

had demonstrated that lowering cholesterol could reduce 

cardiovascular morbidity and mortality among these patients 

until recently.11 It was recently demonstrated that reduction of 

LDL-C with simvastatin plus ezetimibe could safely reduce the 

incidence of major atherosclerotic events in a wide range of 

patients with advanced CKD. Moreover, recent meta-analysis 

demonstrated that CKD patients could benefit from statin treat-

ment in terms of cardiovascular events, mortality, and renal 

outcomes.12 General practitioners may not be aware of the 

benefit of lowering LDL-C in these patients. Thus, a develop-

mental program should be launched to include updated clinical 

policies and treatment guidelines for patients with dyslipidemia 

with various comorbidities, especially CKD.

Based on our study results, patients who did not achieve 

the LDL-C goal had a higher cholesterol level at baseline 

and had comorbidities for which a lower LDL-C goal should 

be established; therefore, these patients should have been 

treated with statins at a high dose or needed high-potency 

statins to achieve the LDL-C goal. The adverse effects of 

lipid-lowering drugs, including myositis and hepatitis, are 

commonly found in patients with advanced CKD, particularly 

those exposed to a high statin dose or potency. Therefore, 

it is likely that clinicians prescribed a low dose or a statin 

of low-to-moderate potency to prevent or ameliorate these 

adverse effects, which could explain the lack of achievement 

of the LDL-C goal in this group of patients.

The main limitation of this study was its retrospective 

design, which involved the review of computer-based patient 

data. Therefore, we did not have data on the duration of 

statin treatment. We did not know whether the health care 

provider adjusted the patient treatment regimens. However, 

we recruited only the patients who had been in follow-up at 

the OPD for at least 1 year. We considered that this was suf-

ficient time for the health care provider to adjust the regimens. 

Although the Kidney Disease Improving Global Outcomes 

organization developed and released a clinical practice guide-

line that includes recommendations of statin doses for patients 

with CKD,13 further study should be performed to evaluate the 

dose and type of statin treatment for these patients.

Conclusion
Among CKD patients with hyperlipidemia, approximately 

two-thirds of the patients had mixed hyperlipidemia. Despite 

the high frequency of statin treatment, only one-third of 

CKD patients achieved the LDL-C goal. The high level of 

cholesterol at diagnosis and low LDL-C goal, such as that 

observed for patients with type 2 diabetes and stroke were 

probably the main factors leading to failure to achieve the 
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LDL-C goal. Thus, a developmental plan for the manage-

ment of dyslipidemia in CKD patients should be launched to 

increase the percentage of patients who achieve the LDL-C 

goal, which could result in decreased cardiovascular morbid-

ity and mortality among these patients.
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