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Abstract
Objective Dyslipidemia is a risk factor for not only cardiovascular diseases (CVD), but also chronic kidney
disease (CKD). Ezetimibe, a cholesterol absorption inhibitor, lowers cholesterol levels by inhibiting both extrinsic and intrinsic cholesterol absorption via the gastrointestinal duct. However, very few studies have examined its efficacy and safety for patients with dyslipidemia complicated with CKD.
Methods Thirty-seven dyslipidemic patients (low density lipoprotein cholesterol (LDL-C) levels !120 mg/
dL) complicated with CKD were given ezetimibe (10 mg/day) for twenty-four weeks. The efficacy and safety
of the therapy, including the anti-atherosclerotic and renal protective effects, were then examined.
Results Significant decreases were observed in the levels of LDL-C (158.9±26.9 mg/dL→123.0±31.8 mg/
dL; p<0.0001), remnant-like lipoprotein cholesterol (9.3±5.3 mg/dL→7.3±3.8 mg/dL; p<0.05) and lipoprotein
(a) (22.0±16.1 mg/dL→16.4±11.0 mg/dL; p<0.01). The estimated glomerular filtration rate did not change,
but the urine protein to creatinine ratio decreased significantly (1,107.3±1,454.2 mg/gCre→732.1±1,237.8
mg/gCre; p<0.05). No changes were observed in the carotid intima media thickness, but the brachial-ankle
pulse wave velocity decreased significantly (1,770.4±590.3 cm/sec→1,702.5±519.9 cm/sec; p<0.05). No adverse events were observed.
Conclusion Ezetimibe can be safely administered even to patients with CKD. The results of this study indicate that ezetimibe may provide some renal protection and suppress the complications of CVD in CKD patients.
Key words: chronic kidney disease, cardiovascular disease, ezetimibe, brachial-ankle pulse wave velocity,
intima-media thickness
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Introduction
In 2004, Keith et al. reported the results of a three-year
prospective follow-up observation of 27,998 subjects with
chronic kidney disease (CKD), noting that the number of
subjects who died from cardiovascular disease (CVD) was
far greater than the number of subjects who had shifted to
renal replacement therapy due to impaired renal function (1). They pointed out that the issue for these CKD sub-

jects was not a shift to end-stage renal dysfunction, but cardiovascular death. The risk of death from myocardial infarction in patients undergoing dialysis is reportedly ten to thirty
times higher than that in the general population (2). An
analysis of the onset of CVD categorized by renal function
in one million twelve thousand residents twenty years of age
or older around San Francisco, California, during the threeyear follow-up, revealed that the risk of death from CVD increased step-wise with a decrease in glomerular filtration
rate (GFR) before dialysis was started (3). CKD itself is
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now recognized world-wide as a risk factor for the development of cardiovascular disease (4).
CKD is often complicated with dyslipidemia (3). Moreover, dyslipidemia is not only a major risk factor for CVD,
but also for CKD, so lipid-lowering drugs are considered to
be effective for suppressing the onset or development of
CKD. Recently, large-scale clinical studies have successively
shown the usefulness of 3-hydroxy-3-methy-glutaryl coenzyme A reductase (HMG-CoA reductase) inhibitors
(statins) (5, 6). The statins lower low-density lipoprotein
cholesterol (LDL-C) levels by selectively and competitively
inhibiting HMG-CoA reductase, which is a rate-limiting enzyme of the cholesterol biosynthesis pathway in the liver,
and by suppressing cholesterol biosynthesis from acetate.
This decreases the intrahepatic cholesterol level, and to compensate for the decrease, induces the expression of the LDL
receptors. Through these LDL receptors, the liver uptakes
more LDL containing a high level of cholesterol, and the serum cholesterol level is decreased (7). However, some patients with impaired renal function who had been administered a statin have experienced the onset of rhabdmyolysis,
so caution is required when administering statins to patients
with renal dysfunction.
Ezetimibe, which is a cholesterol absorption inhibitor, induces the expression of the LDL receptors and lowers the
serum cholesterol levels by inhibiting the absorption of both
extrinsic dietary cholesterol (from food intake) and intrinsic
cholesterol (biologically synthesized in the liver and then ectopically excreted into the duodenum) via the digestive
duct (8, 9). However, very few studies have examined its efficacy and safety for patients with dyslipidemia complicated
with CKD. Whether or not ezetimibe has a positive effect
on the onset of CVD events or suppresses the development
of CVD is an issue that requires further study.
In this study, we examined ezetimibe’s lipid lowering action, its impact on renal function and atherosclerosis, and its
safety for dyslipidemic patients complicated with CKD.

Materials and Methods
Study subjects
From July 2007 to July 2009, CKD patients being treated
in the Division of Nephrology, Department of Internal Medicine of the Kansai Medical University Hirakata Hospital
who had LDL-C levels of 120 mg/dL or higher were enrolled. CKD was defined according to the guidelines of the
Kidney Disease Outcome Quality Initiative (10), as patients
with confirmed urinary abnormalities, the presence of renal
dysfunction (confirmed by diagnostic imaging, or hematological or pathological examinations), or a persistent GFR
<60 mL/min/1.73 m2 for three months or longer. The GFR
was calculated using the estimated glomerular filtration rate:
eGFR (mL/min/1.73 m2)=194×age-0.287×Cr-1.094 (×0.739 if female), as described in the project “Equations for estimating
GFR from serum creatinine in Japan” by the Committee to

Table 1.

Patients’ Selection and Exclusion Criteria

Selection criteria
Chronic kidney disease
Low-density lipoprotein cholesterol levels of 120 mg/dL or higher
Exclusion criteria
Undergoing dialysis
Triglyceride levels of 500 mg/dL or higher
Moderate or severe hepatic disease
Onset of myocardial infarction within the previous twelve weeks
Onset of heart failure within the previous twelve weeks
Onset of cerebrovascular diseases within the previous twelve weeks
Being treated with steroid or immunosuppressive medications
Being treated with antidyslipidemic agents

Develop Measures Against CKD of the Japanese Society of
Nephrology (11). The exclusion criteria are shown in Table 1.
Study protocol
Study subjects were given ezetimibe (10 mg) once daily
for twenty-four weeks, and no other dyslipidemic agents
were added. Moreover, the anti-hypertensive, hypoglycemic
and anti-platelet aggregation agents were not changed or
added.
The height, weight, waist circumference, blood pressure
and pulse rate were measured before and after the study, and
compared. The LDL-C, high-density lipoprotein cholesterol
(HDL-C) and triglycerides (TG) levels were quantified before the study began and at four, eight, 12, 16, 20 and 24
weeks after the start of ezetimibe administration, and the
groups were compared at the individual time points. The aspartate aminotransferase (AST), alanine aminotransferase
(ALT), and creatine phosphokinase (CPK) levels were quantified before the study began and at four, eight, 12, 16, 20
and 24 weeks after the start of ezetimibe administration, and
the presence or absence of side effects were observed.
Remnant-like lipoprotein cholesterol (RLP-C), lipoprotein
a (Lp(a)), Hemoglobin A1c (HbA1c), high sensitivity Creactive protein, lathosterol (as a cholesterol synthesis
marker) and sitosterol and campesterol (as cholesterol absorption markers) were measured before the study began
and at twenty-four weeks after the start of ezetimibe administration, and the measurements were compared. In addition,
the urine protein to creatinine ratio, blood urea nitrogen
(BUN), serum creatinine level, eGFR, brachial-ankle pulse
wave velocity (baPWV) and carotid intima-media thickness
of the carotid artery (IMT) (as markers for arterial stiffness)
were also quantified before the study began and twenty-four
weeks after the start of ezetimibe administration, and the results were compared.
The study was approved by the Ethics Committee of Kansai Medical University. Written informed consent was obtained from all individuals before their participation in the
trial. The authors had full access to the data and take responsibility for their integrity. All of the authors have read
the paper and agreed with the contents.
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The waist circumference was measured at the height of
the naval while the patient was standing and after exhaling.
The clinical blood pressure and pulse rate were measured
using an automated oscillometric sphygmomanometer (MPV
3301, Nihon Kohden, Tokyo, Japan) between 11 AM and
noon while the patient was seated and after at least five
minutes of rest. Three measurements were taken at twominute intervals. The average of the second and third readings was used for all analyses.
The total protein and creatinine concentrations in the
urine from spot urine samples were quantified by the standardized assessment methods at our clinical laboratory center.
Blood samples were obtained by noon after the subjects
had fasted for at least twelve hours. The LDL-C, HDL-C,
TG, AST, ALT, CPK, HbA1c, high-sensitivity CRP, BUN
and creatinine levels were quantified using the standardized
assessment methods at our clinical laboratory center. An external laboratory (SRL, Inc., Tokyo, Japan) quantified the
RLP-C and Lp(a) using an enzyme-linked immune sorbent
assay and latex agglutination-turbidimetric immunoassay,
respectively, and also quantified the lathosterol, sitosterol
and campesterol using gas chromatography.
The ABI and baPWV values were measured using a
volume-plethysmographic apparatus PWV/ABI (Omron
Healthcare Co., Ltd, Kyoto, Japan) in accordance with the
methodology described previously (12, 13). The lower and
higher values were accepted as the ABI and baPWV values,
respectively
Carotid ultrasound examinations of the common carotid
artery, bulb and internal carotid artery were performed bilaterally using the Prosound α10 ultrasound system (ALOKA,
Tokyo, Japan). The examinations were conducted while the
subjects were in a supine position with the head turned 45°
from the site being scanned. Both carotid arteries were
scanned longitudinally in order to visualize the IMT in the
far wall of the artery, and the maximum IMT was assessed.
Safety
Adverse events consisted of the presence or absence of
abnormalities of associated symptoms, such as muscle pain,
or overt abnormalities of the clinical laboratory examination
results, which were defined as levels three times higher than
the upper threshold of the standardized levels for CPK, AST
and ALT.
Statistical analyses
Paired Student’s t-tests were used to determine the significance of differences between values before the study began
and 24 weeks after ezetimibe treatment. The LDL-C, HDLC and TG levels before the study began and at four, eight,
12, 16, 20 and 24 weeks after the start of ezetimibe administration were examined using a one-way repeated measures
analysis of variance (ANOVA), and the degree of change in
the urinary protein excretion was compared among the CKD
stages using a one-way factorial ANOVA. The correlation

between two variables was examined using a linear regression analysis. The data are shown as the mean values ± SD,
and differences were considered to be statistically significant
at values of p<0.05.

Results
Patients
The characteristics of the study
ble 2. Thirty-seven patients were
men/22 women). The average age
number of patients in each stage
the Table 2.

subjects are shown in Taenrolled in the study (15
was 62.3±11.3 years. The
of CKD is also listed in

Clinical and laboratory data
Lipid profiles
The levels of both HDL-C (57.9±19.2→57.3±16.1 mg/
dL) and TG (168.1±92.6→150.6±87.6 mg/dL) showed no
significant changes during the study (Table 2, Fig. 1A, B).
The LDL-C levels showed a significant decrease four weeks
after ezetimibe administration started, and the significant
suppressive effect was maintained until the end of the
twenty-four week study (158.9±26.9→123.0±31.8 mg/dL)
(Table 2, Fig. 1A).
The levels of both RLP-C (9.3±5.3 mg/dL→7.3±3.8 mg/
dL, p<0.05) and Lp(a) (22.0±16.1 mg/dL→16.4±11.0 mg/
dL, p<0.01) were significantly lower after twenty-four
weeks of ezetimibe administration (Fig. 2).
No changes were observed in the serum concentration of
lathosterol, a marker for cholesterol biosynthesis, after
twenty-four weeks of ezetimibe administration (2.2±2.1 mg/
dL→2.1±1.6 mg/dL, N.S.). However, the serum concentrations of sitosterol and campesterol (markers for cholesterol
absorption), were significantly lower twenty-four weeks after ezetimibe administration (sitosterol: 2.3±1.1 mg/dL→
1.4±0.6 mg/dL, p<0.005) (campesterol: 3.9.±2.0 mg/dL→
1.5±0.7 mg/dL, p<0.001) (Fig. 3).
Renal function
Ezetimibe administration produced no significant changes
in the markers for renal function, such as the HbA1c (5.6±
0.9→5.5±0.4%), BUN (25.9±14.2→27.8±19.9 mg/dL), creatinine (1.5±0.9→1.6±1.0 mg/dL) and eGFR (43.9±23.8→
42.5±23.1 mL/min. 1.73 m2)(Table 2), but did lead to a significant decrease in the urine protein to creatinine ratio
(1,073±1,454.2 mg/gCr→732.1±1,237.8 mg/gCr; p<0.05)
(Fig. 4). The degree of change in the urine protein/creatinine
ratio showed no significant correlation with the degree of
change in the RLP-C levels (r=0.043, p=0.8105), but did
correlate significantly and positively with the degrees of
change in the LDL-C (r=0.35, p=0.0419) and LP(a) (r=0.35,
p=0.0420) levels. There were no significant correlations between the changes in the urine protein to creatinine ratio
and CKD stages (p=0.6928).
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Patients’ Characteristics
Before treatment
62.3± 11.3

Age (years old)

15/22

Gender (male/female)
CKD stage

Twenty four weeks after treatment

37

n

n (male/female)
2(1/1)

G1

2(1/1)

G2

3(1/2)

5(2/3)

G3

17(7/10)

15(6/9)

G4

12(5/7)

11(4/7)

G5

3(1/2)

4(2/2)

Diabetes mellitus (+/-)
Body mass index (kg/m2)

7/30

7/30

23.4± 3.6

23.1± 3.3

83.0± 9.4

82.9± 9.5

Systolic blood pressure (mmHg)

122.9± 18.4

119.3± 12.6

Diastolic blood pressure (mmHg)

71.6± 12.1

69.2± 9.9

Pulse rate (beats/min)

77.9± 12.8

76.2± 12.4

Low-density lipoprotein cholesterol (mg/dL)

158.9± 26.9

123.0± 31.8

High-density lipoprotein cholesterol (mg/dL)

57.9± 19.2

57.3± 16.1

168.1± 92.6

150.6± 87.6

Waist circumference (cm)

Triglyceride (mg/dL)
Hemoglobin A1C (%)
C-reactive protein (mg/dL)
Asparatate aminotransferase (IU/L)
Alanine aminotransferase (IU/L)

21.4± 7.0

23.1± 6.7

18.2± 11.0

21.0± 15.0

130.3± 67.6

145.7± 86.4
732.1± 1,237.8

25.9± 14.2

27.8± 19.9

Blood urea nitrogen (mg/dL)
Creatinine (mg/dL)
Estimated glomerular filtration rate (mL/min/1.73m2)

A.

5.5± 0.4
0.20± 0.40

1,107± 1,454

Creatine phosphopkinase (IU/L)
Urine protein to creatinine ratio (mg/gCre)

5.6± 0.9
0.32± 0.93

1.5± 0.9

1.6± 1.0

43.9± 23.8

42.5± 23.1

B.

(mg/dL)

(mg/dL)

(mg/dL)

(mg/dL)

weeks

Figure 1. The changes in the low-density lipoprotein cholesterol, high-density lipoprotein cholesterol and triglyceride levels. A: The changes during the time course; B: A comparison of the levels
before and after twenty-four weeks of ezetimibe administration. *p<0.0001 before ezetimibe administration. Abbreviations: LDL-C: low-density lipoprotein cholesterol, HDL-C: high-density lipoprotein
cholesterol, TG: triglycerides

Atherosclerosis
With regard to the IMT assessed by carotid ultrasonography, no significant changes were observed during ezetimibe
administration (0.82±0.38 mm→0.89±0.42 mm, N.S.). How-

ever, a significant decrease was seen in the baPWV after
ezetimibe administration (1,770.4±590.3 cm/sec→1,702.5±
519.9 cm/sec, p<0.05) (Fig. 5). The degree of change in the
baPWV (ΔbaPWV) did not correlate significantly with the
degrees of change in the levels of LDL-C (ΔLDL-C; r=0.35,
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B.

(mg/dL)

B.

(mg/dL)

(mg/dL)

Figure 2. The changes in remnant-like particle cholesterol
(A) and lipoprotein a (B). Open columns: Before ezetimibe administration; Closed columns: After twenty-four weeks of ezetimibe administration. *p<0.05 compared with the levels before
ezetimibe administration.

C.

(mg/dL)

(mg/dL)

Figure 3. The changes in cholesterol synthesis and absorption markers. A: Lathosterol, B: Sitosterol, C: Campesterol.
Open columns: Before ezetimibe administration; Closed columns: After twenty-four weeks of ezetimibe administration.
*p<0.005 compared with the levels before ezetimibe administration.

A.

B.

3,000

(cm/s)

(mm)

2,500

2,500

1.4

2,000

2,000

(mg/gCre)

1.2

1.0

1,500
1,000

1,500

0.8

1,000

0.6

500

0.4
500

0

0

Figure 4. The changes in the urinary protein/creatinine ratio. Open columns: Before ezetimibe administration; Closed
columns: After twenty-four weeks of ezetimibe administration.
*p<0.05 compared with the ratio before ezetimibe administration.

p=0.0419), RLP-C (ΔRLP-C; r=0.043, p=0.8105) or Lp(a)
(ΔLp(a); r=0.35, p=0.0420), while the ΔbaPWV showed significant positive correlations with the degrees of change in
the levels of sitosterol (r=0.689, p=0.0112) and campesterol
(r=0.759, p=0.0028) (data not shown).
Adverse events
During the study period, neither adverse events nor apparent associated symptoms were observed. No significant
changes were observed in the levels of AST (post; 23.1±6.7
IU/L), ALT (post; 21.0±15.0 IU/L) or CPK (post; 145.7±
86.4 IU/L), and no patient showed elevated levels of those
markers that were three times or greater than the pre-study
levels during the study period.

Discussion
In this study, ezetimibe (10 mg/day) alone was given for

0.2
0

Figure 5. The changes in the brachial-ankle pulse wave velocity (A) and intima-media thickness of the carotid artery (B).
Open columns: Before ezetimibe administration; Closed columns: After twenty-four weeks of ezetimibe administration.
*p<0.05 compared with the levels before ezetimibe administration.

twenty-four weeks to CKD subjects who had not undergone
dialysis and were diagnosed with untreated dyslipidemia. As
a result, the levels of LDL-C, RLP-C and LP(a), as well as
sitosterol and campesterol (as markers for cholesterol absorption) were significantly decreased. Moreover, the urine
protein to creatinine ratio and the baPWV were also significantly decreased, and no adverse events worthy of comment
were observed. Therefore, ezetimibe may be safely administered to CKD patients, and may improve their lipid profiles
and decrease their urinary protein levels and arterial stiffness.
Ezetimibe is known to suppress the re-absorption of both
extrinsic dietary and intrinsic biosynthesized cholesterol ectopically excreted into the duodenum via the gastrointestinal
tract and thereby, to lower the serum cholesterol levels (14).
In patients with hypercholesterolemia, ezetimibe (10 mg/
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day) administration reportedly lowers the LDL-C levels by
approximately 20%, which is equivalent to the effects produced by the administration of a statin, pravastatin (10 mg/
day) (15). In our study, ezetimibe (10 mg/day) administration lowered the LDL-C levels by approximately 23% in
CKD patients, and led to reductions in the RLP-C and LP(a)
levels. Its mode of action suggests that inhibiting chylomicron production inhibits the inflow of cholesterol into the
liver, and this may upregulate remnant receptors (16-18).
Ezetimibe has also been reported to significantly lower LP
(a) concentrations (18).
CKD is often complicated with dyslipidemia. Modification of the lipid profile in CKD patients may help prevent
not only the risk of CVD onset, but also the risk of developing worsening of the CKD (19). Statin therapy is commonly
used for modifying the lipids profile in CKD patients. Other
than their ability to lower lipids, statins reportedly have various pleiotropic effects, although statin monotherapy often
fails to achieve the recommended LDL-cholesterol goal. A
previous study demonstrated the beneficial effects of
ezetimibe combined with a statin on the cardiovascular disease in patients with chronic heart diseases. In the SHARP
(Study of Heart And Renal Protection) study, ezetimibe therapy combined with simvastatin reduced the incidence of major atherosclerotic events, but not the urinary albumin excretion in CKD patients (20). On the other hand, Nakamura et
al. described the renal protective effects of ezetimibe in
CKD patients with dyslipidemia. They reported that
ezetimibe administration reduced the lipid levels and the
volume of urinary protein excretion due to a decrease in
asymmetric dimethylarginine, an intrinsic nitric oxide synthase enzyme inhibitor, and the suppression of oxidative
stress (21). They also showed that ezetimibe, combined with
pitavastatin, reduced the proteinuria levels in non-diabetic
CKD patients (22). Kinouchi et al. reported that ezetimibe
therapy, combined with fluvastatin, yielded an elevation of
the eGFR in CKD patients (23). In keeping with these findings, our data showed that ezetimibe monotherapy lowered
the LDL-C, RLP-C and Lp(a) levels, as well as the volume
of urinary protein excretion in CKD patients with dyslipidemia.
The mode of action by which ezetimibe reduces the volume of urinary protein excretion must be discussed.
Ezetimibe only circulates in the enterohepatic circulation,
without entering the circulating blood. Therefore, it is not
considered to directly act on the kidneys via the blood flow.
Notably, in our study, the degrees of reductions in the LDLC or Lp(a) levels and the degree of reduction in the urine
protein to creatinine ratio showed significant positive correlations. Therefore, ezetimibe may suppress the urinary protein excretion via its lipid lowering action, but the actual
mechanism is a topic for future studies.
Atherosclerosis is an independent prognostic factor for
CVD-related death, and at the same time, is a useful marker
for evaluating therapies used for risk modification (12, 24, 25). The aortic pulse wave velocity has also

been considered a predictor of the cardiovascular outcome (26, 27). The baPWV measurements include not only
the aortic component, but also the muscular arterial component (28). Moreover, the baPWV has been shown to be associated with asymptomatic cerebral ischemic lesions (29),
cerebral arteriosclerosis (29), carotid atherosclerosis (13),
coronary artery disease (30), occlusive atherosclerosis (30),
and to be useful for determining a patient’s prognosis (31, 32). Antihypertensive therapy (33, 34), hypoglycemic therapy (35) and the administration of statins (36) have
all been reported to reduce the baPWV values. In this study,
the administration of ezetimibe (10 mg/day) affected neither
the blood pressure nor HbA1c levels, but significantly decreased the baPWV values. Ezetimibe may reduce the
baPWV values independently from the reductions in blood
pressure or glucose levels. This may be similar to the phenomenon reported by Miyashita et al. (17), in which
ezetimibe administration decreased the arterial stiffness, as
assessed by the cardio-ankle vascular index, in patients with
type 2 diabetes mellitus.
A sub-analysis of this study showed that the statins secondary prevention effect was diminished in the quartile of
patients with higher cholesterol absorption (37). Strandberg
et al. (38) also examined the association between cholesterol
absorption and cardiovascular events in patients with a history of coronary artery disease. They reported that the lowest cholesterol absorption quartile showed a higher cardiovascular event-free rate than the other quartiles combined.
The acceleration of cholesterol absorption in the small intestine may be a sign of a higher risk for cardiovascular events.
In the current study, ezetimibe administration reduced the
cholesterol absorption even in CKD patients, and the reduction in the baPWV values showed significant positive correlations with the degrees of reductions in the sitosterol and
campesterol levels (as markers for cholesterol absorption).
Therefore, ezetimibe’s suppression of cholesterol absorption
may be associated with a lower value of the baPWV. However, the mechanism(s) by which ezetimibe affects atherosclerosis through the suppression of cholesterol absorption is
unknown and awaits further study.
The carotid IMT has been shown to be associated with
various atherosclerotic diseases (39-42), and is used as a
prognostic indicator (43). Statins have been reported to
lower the IMT values (44-46). However, our study unexpectedly showed no reductions in the IMT values. The cause
of this finding is unknown, but possible reasons may include
the fact that the mean IMT value for the subjects in this
study was relatively low, at 0.82 mm, which left little room
for improvement. A second possibility may be that the significance of IMT measurement is itself an issue. The IMT is
considered to be an important marker for CVD risk, but in
patient subgroups in which the specific risks for ischemic
events were sufficiently controlled, decreased or increased
risks of an event could not clearly be associated with a variation in the IMT values, and so the IMT cannot be a predictor of risk. Supporting this, the U.S. Food and Drug Ad-

312

Intern Med 53: 307-314, 2014

DOI: 10.2169/internalmedicine.53.0649

ministration has not yet approved the carotid IMT as a surrogate endpoint for CVD events (47). In Europe, a consensus has been reached that there is no need to treat IMT values or to monitor IMT values in individual patients (47).
The third possibility is that, in CKD patients, atherosclerotic
diseases result from a variety of mechanisms (48), and lipidlowering therapy alone may be insufficient to improve the
IMT values. In any event, these explanations remain a matter of conjecture, and further studies are needed.
When a statin therapy has failed to lower a high cholesterol level to the targeted level, the dose is often increased.
However, doubling the statin dose result in only an approximately 6% additional reduction in cholesterol (the “6% rule
of statins”) (49). Long-term statin administration does not
diminish its ability to inhibit cholesterol synthase. Rather, it
has been shown to accelerate cholesterol absorption (50).
Practically, when ezetimibe (10 mg/day) is combined with a
statin, the reduction rate is reported to be as high as approximately 23-27% (51, 52), however, the efficacy for
CKD patients treated with a combination of a statin and
ezetimibe has not been clarified. We are currently investigating the usefulness of such combination therapy from the
viewpoints of the lipid lowering effects, renal protection and
vascular protection.
This study has several limitations. First, there was no control group in this study. Although some factors which may
affect the urinary protein excretion, such as the diabetic
status, BMI, waist circumference and blood pressure were
unchanged during the study period, the possibility that some
factors other than ezetimibe therapy reduced the urinary protein excretion cannot be ruled out. Second, the follow-up
period was short. Third, the number of subjects was small.
A larger-scale prospective examination with a control group
is needed to determine whether or not ezetimibe provides
long-term lipid control in CKD patients, without damaging
their renal function, as this study seemed to show.
In conclusion, in this study, we investigated the usefulness
of ezetimibe, a cholesterol lowering drug, for patients with
CKD. The study confirmed that ezetimibe can be safely administered to patients with CKD and has a cholesterol lowering effect. The therapy also decreased the urinary protein
excretion and atherosclerosis, suggesting that ezetimibe may
provide renal protection and suppress CVD complications in
CKD patients.
The authors state that they have no Conflict of Interest (COI).
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