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Background: Statins are commonly administrated daily, while rosuvastatin can be given every other day due
to its longer half-lives. We evaluated the potential efficacy of alternate-day dosing of 10 mg rosuvastatin
compared with daily dosing of 10 mg rosuvastatin with regarding to lipid and inflammatory markers in pa-
tients with dyslipidemia.
Methods: Thirty-seven patients were randomly divided into the 2 groups: alternate-day group (rosuvastatin
10 mg every other day, n=19) and once-daily group (rosuvastatin 10 mg every day, n=18) for 6 weeks. The
primary endpoints of the study were changes of the serum concentrations of low-density lipoprotein choles-
terol (LDL-C), C-reactive protein (CRP) and interleukin-6 (IL-6) following 6-week rosuvastatin therapy.
Results: Baseline characteristics of the 2 groups were well balanced. LDL-C decreased by 37.5% after the once-
daily dosing period and by 36.9% after alternate-day dosing period (pN0.05). Both dosing regimens provided
similar improvement in high-density lipoprotein cholesterol and triglyceride. And also, both dosing regimens
significantly decreased serum concentrations of CRP, which had an 18.3% reduction in once-daily dosing and
a 16.7% reduction in alternate-day dosing of rosuvastatin (pN0.05). Moreover, the pattern of plasma IL-6 con-
centrations was also similar between the two groups (pN0.05).
Conclusions: Alternate-day dosing of rosuvastatin could be effective comparable with once-daily dosing of
rosuvastatin in Chinese patients in improving not only lipid profile but also inflammatory markers, which
may provide some cost savings and increase the compliance of patients.

© 2011 Elsevier B.V. All rights reserved.

1. Introduction

Increases in the concentration of low-density lipoprotein choles-
terol (LDL-C), which has been closely linked to the pathophysiology
of cardiovascular disease, is a key independent modifiable risk factor
for cardiovascular disease [1,2]. Inflammation is an important feature
of atherosclerotic disease, which is involved in all stages of athero-
scleortic events [3,4]. It has been shown that effective reduction of
LDL-C and inflammatorymarkers presents the two promising strategies
in controlling the rate of morbidity and mortality of atherosclerotic dis-
eases [5].

Statins have now become one of the more widely used therapeutic
classes in clinical practice because the cardiovascular benefits of statins
that reduce concentrations of LDL-C and inflammatorymarkers in prima-
ry and secondary prevention have already been confirmed in either sev-
eral randomized studies ormeta-analysis [6–8]. It has beendemonstrated

that statin-related cardiovascular benefits are not only through their
effects on lipid profile but also through their anti-inflammatory effects,
which are believed to play an important role as well [8].

The side effects and cost issue of statins are clinically major concerns
in real world cardiovascular practice, which are associated with statin
dosing used [9,10]. Generally, statins are remarkably well tolerated, but
can produce myalgia, muscle cramps, and weakness in some patients
[9]. Statins are also expensive for both the health care system and pa-
tients, especially for developing countries including China [10]. There-
fore, statin treatment administrated every other day may result in a
significant decrease in health expenses and reduce side effects. Previous
studies have evaluated alternate-day dosing regimens with simvastatin,
atorvastatin and rosuvastatin, and concluded that an alternate-day dos-
ing strategy could provide comparable LDL-C reductions with that daily
administration in patientswith dyslipidemia [11–13]. However,whether
the anti-inflammatory effects of alternate-day dosing of rosuvastatin are
comparable with once-daily dosing of rosuvastatin is not investigated.

Rosuvastatin has been shown to reduce LDL-C in a dose-dependent
fashion by 46% to 55%, and has a similar safety profile to other statins
[14]. Compared with other statins, however, the terminal half-life of

Clinica Chimica Acta 413 (2012) 139–142

⁎ Corresponding author. Tel.: +86 10 88396077; fax: +86 10 68331730.
E-mail address: lijnjn@yahoo.com.cn (J.-J. Li).

0009-8981/$ – see front matter © 2011 Elsevier B.V. All rights reserved.
doi:10.1016/j.cca.2011.09.006

Contents lists available at SciVerse ScienceDirect

Clinica Chimica Acta

j ourna l homepage: www.e lsev ie r .com/ locate /c l inch im

http://dx.doi.org/10.1016/j.cca.2011.09.006
mailto:lijnjn@yahoo.com.cn
http://dx.doi.org/10.1016/j.cca.2011.09.006
http://www.sciencedirect.com/science/journal/00098981


rosuvastatin is relatively long at approximately 18 to 20 h, its prolonged
survival and hydroxy-methyl-glutaryl (HMG) CoA reductase inhibition
allow rosuvastatin to be dosed every other day, but this possibility is un-
known to many clinicians [15].

2. Methods

2.1. Study population

The study was conducted from October 2010 to May 2011 in our
centers. The study protocol was approved by the institutional review
board, and informed consent was signed by all participants. Patients
were considered eligible if they were aged≥18 y, and had LDL-
C≥160 mg/dl and/or triglycerides (TG)≥200 mg/dl at baseline. Pa-
tients were excluded if they had abnormal concentrations of creati-
nine kinase (CK) and aminotransferase prior to or detected or other
chronic hepatitis during the study. Previous intolerance or hypersensi-
tivity to a statin, uncontrolled diabetes (glycated hemoglobin of 10% or
higher), a history of excessive alcohol use, as well as patients with neo-
plasms chronic obstructive pulmonary disease, and hypothyroidism,
and patients with previous heart disease such as heart failure or stroke
or severe myocardial ischemia were also excluded.

2.2. Design and data collections

Before initiating the rosuvastatin administration, the data of all
patients including height, weight, heart rate and blood pressure
were collected, and patients who were previously on statin therapy
were not enrolled. Blood sample was drawn after a 12 h fast, and as-
partate aminotransferase, alanine aminotransferase, CK, electrolytes,
creatinine and lipid parameters including total cholesterol (TC), LDL-C,
high-density lipoprotein cholesterol (HDL-C), TG were measured. TC,
HDL-C and TGwere assessed enzymatically, while LDL-Cwas calculated
from the Friedewald formula.

Patients were then randomly assigned to receive either a daily or
alternate-day dose of rosuvastatin 10 mg for 6 weeks. All study subjects
were given written and verbal instructions on dietary therapy. Safety
and tolerabilitywere evaluated throughout the study on the basis of ad-
verse events reporting, laboratory studies, and physical findings. At the
end of the study (6 weeks), data related to lipid profile, compliance and
side effects were recorded. The medication cost of statins used was also
evaluated.

2.3. CRP and IL-6 Determinations

EDTA-anticoagulated peripheral blood samples were taken from
all enrolled patients after 12-hour overnight fast at baseline and at
the end of follow-up period (6 weeks). The plasma was obtained
after a centrifugation of 3000 rpmat 4°C for 15 min. The concentrations
of CRP were determined using immunoturbidimetry (Beckman Array
360, Brea, CA) as our previously reported [16]. The median normal
value for CRP was 0.8 mg/l, with 90% of normal valuesb0.3 mg/l, with
a lower detection limit of 0.2 mg/l. The inter-assay and intra-assay coef-
ficients of variation were b5%, respectively. IL-6 was measured with a
commercial assay kit in a duplicate manner (Quantikine human IL-6,
R & D System, Minneapolis, MN), and both intra- and inter-assay CVs
were b10%. The range of values detected by the assay for IL-6 was 3 to
5000 pg/ml as our previously reported [17].

2.4. Statistical analysis

Continuous variables were expressed as mean±SD, and categori-
cal variables were expressed as percentage. Comparison of categorical
variables between the groups was performed using chi-square test.
For comparison between pre- and posttreatments, the paired 2-tailed
t test or the Wilcoxon signed rank test was used. Difference between

groups or independent variables was compared by an unpaired t test
for normally distributed variable or by the Mann–Whitney U test for
variables with skewed distribution as our previously reported [6]. A
pb0.05 was considered statistically significant. All statistical analysis
was performed with SPSS ver 13 (SPSS Inc., Chicago, IL).

3. Results

3.1. Baseline clinical characteristics

Baseline clinical characteristics of patients with dyslipidemia receiv-
ing alternate-day dosing of rosuvastatin (n=19), or once-daily dosing
of rosuvastatin (n=18) were summarized in Table 1. There were no
differences regarding clinical characteristics between the two groups
including age, sex, bodymass index, current smoker, history of coronary
artery disease, hypertension, diabetes, and medications.

3.2. Changes of lipid profile

As shown in Table 2, there were no differences of baseline param-
eters of lipid profile between the groups. Changes of lipid profile in
detail including TC, LDL-C, HDL-C and TG at 6-weeks follow-up pe-
riods from baseline were presented in Table 2, and the percentage
changes were depicted in Fig. 1. At 6 weeks, the percentage changes
in mean LDL-C was reduced by 37.5% in once-daily group and 36.9% in
alternate-day group, respectively. Such changes were found to be no
difference between the two groups (pN0.05) although it was significant
compared with data at baseline in both groups. There were also similar
trends in other lipid parameters including TC, HDL-C, and TG. The de-
tailed changes of the lipid profile were shown in Table 2 and Fig. 1.

3.3. Decrease in CRP and IL-6 concentrations

As shown in Table 2 and Fig. 2, the plasma CRP concentrations were
significantly decreased in both groups (18.3% reduction in once-daily
group and a 16.7% reduction in alternate-day group, pN0.05). In addi-
tion, the effects of both treatments on plasma IL-6 concentrations
were not significant between the two groups (26.4% vs 23.3%, pN0.05,
Fig. 2).

4. Discussion

We demonstrated that alternate-day dosing of 10 mg rosuvastatin
resulted in a significant lipid-lowering and anti-inflammatory impact
comparable to that of once-daily administration. Apparently, our
study confirmed and extended the previously published investigations,

Table 1
Baseline clinical characteristics (mean±SD).

Variables Alternate-day group Once-daily group p Value

(n=19) (n=18)

Age (years) 48±6 50±8 NS
Male/Female 13/6 11/7 NS
Body mass index (kg/m2) 23±3 23±4 NS
Current smoker, n (%) 5 (26) 3 (17) NS
Family history of CAD, n (%) 3 (16) 2 (11) NS
CAD 7 (37) 5 (28) NS
Hypertension, n (%) 13 (68) 10 (56) NS
Diabetes, n (%) 4 (21) 3 (17) NS
Ejection fraction (%) 64±8 63±7 NS
Medications

Aspirin (%) 13 (68) 10 (56) NS
ACEI/ARB (%) 9 (47) 7 (39) NS
β-blocker (%) 4 (21) 4 (22) NS
CCB (%) 2 (11) 3 (17) NS

ACEI/ARB = angiotensin-converting enzyme inhibitor/angiotensin II receptor blocker;
CCB = calcium-channel blocker.
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