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Abstract:    Background: Statins have proven efficacy in inhibiting the onset and progress of atherosclerosis. The 
effectiveness of pitavastatin in reversing carotid atherosclerosis associated with hypercholesterolemia (HC) is un-
known. Objectives: To explore the simultaneous effects of pitavastatin calcium on brachial arterial flow-mediated 
vasodilatation (FMD), carotid intima-media thickness (IMT), and arterial stiffness (β), three surrogate markers of ath-
erosclerosis were studied in HC patients. Methods: A randomized, double-blind trial was performed with 40 HC sub-
jects who fulfilled the inclusion/exclusion criteria. Patients were given pitavastatin calcium 1 mg/d (Group 1) or 2 mg/d 
(Group 2) for 8 weeks. There were 20 patients in each group, and 30 gender- and age-matched healthy subjects as 
controls were recruited. FMD of the brachial artery, carotid IMT, and arterial stiffness indicated by β were measured at 
baseline and at 8 weeks after starting pitavastatin calcium therapy using ultrasound techniques. Biochemical tests 
were also made on all subjects. Results: At baseline, higher total cholesterol (TC) and low-density lipoprotein cho-
lesterol (LDL-C), reduced FMD, and increased β and IMT were observed in HC patients (P<0.001 for all) compared 
with controls. After 8 weeks, TC was decreased by 20.59%/27.56% and LDL-C 30.92%/35.64%, respectively, in 
comparison to baseline groups; the HC groups had reduced β and improved endothelial function over the 8-week 
follow-up (P<0.05–0.001); nonetheless, no significant alterations of IMT were found (P>0.05). Significant negative 
interactions between TC/LDL and FMD (P<0.05–0.001), positive interactions between TC and IMT (P=0.003) and 
between TC/LDL and β (P<0.001–0.000) were found. Conclusions: Treatment with pitavastatin calcium exerted fa-
vorable effects on endothelial function and arterial stiffness. It also improved carotid atherosclerosis in patients with HC. 
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 1  Introduction 
 
Large-scale epidemiological studies have demon-

strated that hypercholesterolemia (HC) is a vital risk 
factor for atherosclerosis (AS) and the subsequent 
development of cardiovascular events (Galle et al., 
1990). Impaired flow-mediated vasodilatation (FMD), 
increased arterial stiffness (β), and carotid intima- 
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media thickness (IMT) reflect early AS (functionally 
and structurally) and have been found to predict car-
diovascular events (Lorenz et al., 2007; Yeboah et al., 
2007; Leone et al., 2008; Yu et al., 2014). Brachial 
FMD response is correlated with coronary endothelial 
function as tested by invasive methods (Anderson  
et al., 1995; Takase et al., 1998) and impaired FMD 
parallels the extent of coronary AS (Neunteufl et al., 
1997). Endothelial dysfunction (ED) is an early event 
in AS, which precedes structural changes in the vas-
cular wall (Ross, 1993). IMT represents a marker of 
structural AS, and increased IMT is correlated with 
the severity of coronary AS (Burke et al., 1995). 
Therefore, it is important to assess the severity of AS 
in all its aspects, both functionally and structurally, in 
HC patients.  

Statins have been proved to be extremely effec-
tive in reducing cardiovascular risk, as demonstrated 
in clinical studies confirming the inhibition of the 
onset and progress of AS. These benefits attribute to 
its pleiotropy, including modulation of endothelial 
function, alleviation of arterial stiffness, and stabili-
zation of plaque (Cho et al., 2009). Pitavastatin cal-
cium has been described as a “super statin” with 
stronger low-density lipoprotein cholesterol (LDL-C)/ 
triglyceride (TG)-lowering and high-density lipo-
protein (HDL)-elevating effects compared with other 
statins at the initial dose. The evidence regarding the 
efficacy of pitavastatin on reversing carotid AS as-
sociated with HC is unknown, while ED has been 
shown to improve (as in our previous study on 
pitavastatin (Hiro et al., 2009)), while administration 
of pitavastatin in patients with acute coronary syn-
drome (ACS) has been shown to cause regression of 
coronary plaques. Based on these findings, the pre-
sent study was aimed to investigate the impact of 
pitavastatin calcium on functional and structural 
markers of early AS in HC patients. 

 
 

2  Materials and methods 

2.1  Subjects 

Patients with HC were recruited from the Qilu 
Hospital of Shandong University (Ji’nan, China) 
according to the following inclusion/exclusion crite-
ria. Inclusion criteria: (1) age, 18–70 years; (2) total 
cholesterol (TC), 5.72–12.70 mmol/L and/or LDL-C, 

3.64–6.50 mmol/L; (3) TG, <4.52 mmol/L. Exclusion 
criteria: (1) severe heart failure and arrhythmia;  
(2) thyroid disease diabetes (fasting blood glucose 
(FBG), ≥10 mmol/L); (3) severe liver or kidney dis-
ease; (4) any lipid-lowering medication (e.g. statins or 
ezetimibe) taken 2 weeks before the study. Thirty 
healthy subjects (mean age, (54.94±6.90) years; 14 
men and 16 women) matched for age and sex were 
recruited as controls. The protocol was approved by 
the Human Research Committees of Qilu Hospital, 
and all patients gave written informed consent. 

2.2  Protocol 

The 40 patients in the present study included 
those subjects who had undergone at least 2 weeks of 
a wash-out period and met the inclusion/exclusion 
criteria. They were then randomly divided into two 
groups: Group 1 (1 mg/d pitavastatin calcium, 5 men 
and 15 women) and Group 2 (2 mg/d pitavastatin 
calcium, 9 men and 11 women). By the end of the 
study, 2 patients were lost in each group. All the pa-
tients were examined before and 8 weeks after 
pitavastatin therapy. Pitavastatin calcium was kindly 
provided by Ji’nan Limin Pharmaceutical Co., Ltd., 
China.  

2.3  Laboratory examination  

Venous blood was withdrawn from all subjects 
for measurement of serum TC, LDL-C, TG, HDL-C, 
and FBG after a fasting period of 10–12 h. All bio-
chemical indices were measured using a Hitachi-76 
Fully-automatic Biochemical Analyzer (Shizuoka- 
ken, Japan). 

2.4  Brachial flow-mediated artery vasodilatation  

Brachial FMD was assessed following the 
guidelines of the International Brachial Artery Reac-
tivity Task Force (Corretti et al., 2002) using 
high-resolution ultrasound (Acuson Sequoia 512 with 
a 13.0 MHz, linear-array transducer). The brachial 
artery was scanned 5–10 cm above the elbow. Bra-
chial artery diameters were measured at baseline (D0) 
and 5 min after forearm hyperemia (D1),  produced by 
releasing a forearm cuff inflated to 280–300 mmHg 
for 5 min. The change in vessel diameter was imme-
diately expressed as a percentage relative to the 
baseline vessel diameter before cuff inflation (FMD). 
The formula used was FMD%=(D1–D0)/D0×100%. 
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The diameters of three cardiac cycles were analyzed 
for each scan, and the measurements were averaged. 
Throughout the study, FMD was measured by the 
same skilled examiner, who used the same ultrasound 
apparatus and probe set. We have previously reported 
inter-study coefficient of variation (CV) of 9% for 
FMD measurements (Cho et al., 2009). 

2.5  Carotid artery ultrasound 

Carotid ultrasound studies were performed as 
previously described (Raitakari et al., 2003). In brief, 
subjects were examined in a supine position with the 
head turned to the opposite direction at 45°. Left and 
right arteries were viewed at end diastole/systole (the 
top of the R and T waves) in transverse and longitu-
dinal projections. The carotid diameter was measured 
at least three times in end-diastole (Dd) and end- 
systole (Ds), respectively. IMT was evaluated as the 
distance between the lumen-intima interface and the 
media-adventitia interface, and free of any discrete 
plaques. The measurements of IMT were taken at the 
far wall of three segments of bilateral carotid arteries: 
the bifurcation (the 1.0 cm segment proximal to the 
flow divider), the distal common carotid artery (the 
1.0 cm segment proximal to the dilatation of the ca-
rotid bulb), and the proximal common carotid artery 
(the 1.0 cm segment proximal to the descending sec-
tion of common carotid artery) to derive mean IMT. 
All measurements were made offline from stored 
digital images.  

Ultrasound and concomitant brachial blood 
pressure measurements were used to calculate carotid 

stiffness (β): 
d

ln(SBP / DBP)

/D D
 


, where ∆D is the 

difference between systolic and diastolic diameters, 
and SBP and DBP are systolic and diastolic blood 
pressures (Makita et al., 2000). The intra- and inter- 
observer coefficients of variation for IMT measure-
ments were 4.3% and 4.4%, respectively. 

2.6  Statistical analyses  

Data are presented as means±standard deviation 
(SD) unless otherwise stated. Continuous variables 
were compared between groups by an independent 
t-test or paired Student’s t-test. Bivariate correlations 
underwent partial correlation analysis to assess pos-
sible relationship between serum lipids and FMD, and 
β and IMT after adjusting covariates. Next, multiple 

linear regression analysis was constructed to identify 
significant determinants of FMD, β, and IMT. The 
analysis of covariance (ANCOVA) was used to ana-
lyze the effects of pitavastatin calcium on athero-
sclerosis. A P value of <0.05 was considered statis-
tically significant. Analyses used SPSS v.16.0 (SPSS 
Inc., Chicago, IL, USA). 

 
 

3  Results 

3.1  Comparison of clinical and biochemical 
characteristics of the subjects 

The characteristics of patients currently receiv-
ing pitavastatin calcium compared with the controls 
are shown in Table 1. These data are part of our pre-
vious research (Yan et al., 2011). Patients with HC in 
Group 1 (1 mg/d) had significant higher body mass 
index (BMI), hip circumference, FBG, TC, TG, and 
LDL-C (P<0.05–0.001) compared with the controls 
before pitavastatin calcium therapy. Patients with HC 
in Group 2 (2 mg/d) had significant higher BMI, hip 
circumference, SBP, DBP, FBG, TC, TG, and LDL-C 
(P<0.05–0.001). After 8 weeks of pitavastatin therapy, 
TC and TG were lowered by 20.59% and 30.92% 
(6.41 to 5.09 mmol/L and 2.07 to 1.43 mmol/L, 
P<0.01–0.001), respectively in Group 1 and 27.56% 
and 35.64% (6.75 to 4.89 mmol/L, 2.02 to 1.30 mmol/L, 
P both <0.001), respectively in Group 2. No difference 
in any index was observed between Group 1 and 
Group 2 after therapy. 

3.2  Comparison of ultrasonic parameters 

The ultrasound parameters of patients and con-
trols are also summarized in Table 1. When compared 
with controls, patients with HC (both Group 1 and 
Group 2) had significantly greater β and IMT (P both 
<0.001) and lower FMD ((6.05±0.82)% vs. (11.33± 
0.81)%, (7.10±0.61)% vs. (11.33±0.81)%, respec-
tively, P both <0.001) at baseline. It showed that the 
function and structure of the peripheral vascular sys-
tem were impaired in HC before pitavastatin calcium 
therapy. After 8 weeks of pitavastatin therapy, FMD 
and β were significantly improved compared with 
baseline values in Group 1 (9.62% vs. 6.05%, 3.24 vs. 
3.72, respectively, P<0.05–0.001) and in Group 2 
(9.50% vs. 7.10% and 3.34 vs. 3.62, respectively, 
P<0.05– 0.01); however, no significant changes in 
IMT for both Group 1 and Group 2 (P>0.05) were  
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found. No difference in any index was noted between 
Group 1 and Group 2 after therapy. 

3.3  Correlations between FMD, β, IMT and var-
ious risk variables 

Partial correlations of FMD, β, and IMT with 
various risk factor variables are presented in Table 2. 
The inverse correlations between TC/LDL-C with 
FMD were significant (P<0.05–0.001) after adjusting 
for age, weight, BMI, waist circumference (WC), 
waist-hip ratio (WHR), SBP, DBP, cigarette and al-
cohol consumption, and FBG. Simultaneously, the 
existence of positive correlations have been found 
between TC and IMT (P=0.000) and between TC, 
LDL-C, and β (P<0.001–0.000), when the same risk 
factors were controlled. The results demonstrate that 
TC and LDL-C are independent risk factors for im-
paired endothelial function and TC is also an inde-
pendent risk factor for increased IMT in HC patients. 

3.4  Screening risk variables for increased carotid 
FMD, IMT, and β by multiple linear regression 
analysis  

Stepwise multiple linear regression analysis was 
performed to identify significant determinants of  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 

 

Table 1  Clinical characteristics, hematologic profile, and ultrasound indexes of the studied population 

Variable 
Control 
 (n=30) 

Hypercholesterolemia 
Group 1 Group 2 

Pre-therapy 
(n=20) 

Post-therapy 
(n=18) 

Pre-therapy 
(n=20) 

Post-therapy 
(n=18) 

Age (year) 54.94±6.90 55.20±8.35 56.00±7.85 57.56±6.09 57.79±6.46 
BMI (kg/m2) 24.18±3.25 26.65±2.78** 26.90±2.88** 26.43±3.52* 26.43±3.68* 
WC (cm) 86.48±7.71 90.50±9.06 90.67±11.07 90.90±11.32 90.81±10.71 
Hip circumference (cm) 100.05±6.87 104.25±6.13* 105.28±5.96* 104.55±9.24* 105.39±9.52* 
WHR 0.86±0.09 0.87±0.06 0.86±0.07 0.87±0.07 0.86±0.06 
SBP (mmHg) 123.87±11.86 132.55±19.43 129.72±18.51 132.55±14.01* 131.64±17.21 
DBP (mmHg) 82.00±8.48 86.75±9.31 89.11±13.00* 89.30±11.74* 90.08±13.26* 
TC (mmol/L) 4.78±0.76 6.41±0.51*** 5.09±1.07**### 6.75±0.83*** 4.89±0.78*+++

TG (mmol/L) 1.09±0.26 2.07±0.78*** 1.43±0.29**## 2.02±0.96*** 1.30±0.51+++

HDL (mmol/L) 1.40±0.34 1.34±0.26 1.44±0.25 1.49±0.38 1.56±0.31 
LDL (mmol/L) 2.51±0.47 4.05±0.68*** 2.85±0.86### 4.13±0.51*** 2.68±0.52+++

FBG (mmol/L) 5.06±0.50 5.63±0.63** 5.56±0.60* 5.49±0.58** 5.60±0.44*** 
FMD (%) 11.33±0.81 6.05±0.82*** 9.62±0.93# 7.10±0.61*** 9.50±0.96+ 
Dd (mm) 6.39±0.57 6.56±0.49 6.58±0.76# 6.72±0.53* 6.62±0.76 
Ds (mm) 5.97±0.56 6.30±0.48* 6.20±0.72 6.42±0.56** 6.08±0.55++ 
β 3.14±0.19 3.72±0.28*** 3.24±0.13### 3.62±0.18*** 3.34±0.28**++

IMT (mm) 0.64±0.07 0.78±0.05*** 0.75±0.05*** 0.76±0.04*** 0.74±0.05*** 
SRmax (s

−1) 38.48±6.45 32.40±4.26** 35.69±5.18# 32.39±5.63** 37.12±7.92+ 
SRmin (s

−1) 18.35±3.00 15.61±2.52** 17.50±2.28### 15.75±3.11** 18.59±2.98+ 

WHR: waist-hip ratio; SRmax: strain rate maximum; SRmin: strain rate minimum. * P<0.05, ** P<0.01, *** P<0.001 vs. Control. # P<0.05, 
## P<0.01, ### P<0.001 vs. 1 mg pitavastatin pre-therapy group. + P<0.05, ++ P<0.01,  +++ P<0.001 vs. 2 mg pitavastatin pre-therapy group 
 

Table 2  Correlations between IMT, β, FMD and various 
factors 

Variable Factor r P 
IMT Weight 0.219 0.024 

BMI 0.324 0.001 

WC 0.245 0.011 

TC 0.436 0.000 

LDL 0.288 0.003 

TG 0.239 0.015 

FBG 0.307 0.001 

Smoke 0.289 0.003 

Drink 0.261 0.007 

Statins –0.228 0.019 
β Weight 0.223 0.021 

BMI 0.296 0.002 

WC 0.249 0.010 

DBP 0.220 0.023 

TG 0.494 0.000 

TC 0.395 0.000 

LDL 0.479 0.000 

Statins –0.232 0.017 
FMD Statins –0.232 0.017 

BMI –0.230 0.018 

TC –2.252 0.009 

LDL –0.327 0.001 
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FMD, β, and IMT in age, weight, BMI, WC, WHR, 
SBP, DBP, cigarette and alcohol consumption, FBG, 
and lipids (Table 3). Only BMI (P=0.012) and LDL-C 
(P=0.029) were risk factors for FMD; only BMI 
(P=0.006), WC (P=0.030), TG (P=0.001), and LDL-C 
cholesterol (P=0.001) were risk factors for β; and 
only BMI (P=0.008), WC (P=0.006), alcohol con-
sumption (P=0.045), and TC (P=0.000) were risk 
factors for IMT. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3.5  Analysis of covariance 

Since even in patients with adequate reduction of 
the serum LDL-C levels, development of athero-
sclerotic disease, especially coronary artery disease 
(CAD), is not fully inhibited, risk factors other than 
LDL-C should also be considered (Barter et al., 2007; 
Dembowski and Davidson, 2009), including age, 
weight, BMI, WC, WHR, SBP, DBP, cigarette and 
alcohol consumption, and FBG. FMD and IMT were 
not significant after such risk factors were controlled 
(P>0.05 for both), but β was significantly decreased 
(P<0.05). If lipid profiles were controlled, then FMD, 
β, and IMT were clearly improved (P<0.05 for all); if 
lipid profiles and other risk factors were controlled 
simultaneously, FMD and β were significantly im-
proved (P<0.05–0.001), but IMT showed no signifi-
cance (P>0.05). These results indicated that TC and 
LDL-C, but not the other risk factors, are the most 

important risk factors for ED and impaired function 
and structure of the carotid artery. Furthermore, 
treatment with pitavastatin calcium leads to an im-
provement in endothelial function and a prevention in 
carotid IMT in patients with HC. 

 
 

4  Discussion 
 
The main consequence of our study is that it 

shows a positive effect on vascular properties over an 
8-week period of pitavastatin therapy: lessening of 
ED, decreased β, and decreased IMT progression. 
These indicate that early AS changes can be reversed 
by pitavastatin calcium therapy. 

AS is the pathogenic process that underlies most 
cardiovascular diseases, particularly coronary heart 
disease (CHD) (Lusis, 2000), which is the main cause 
of increased morbidity and mortality (Weidner, 2000). 
A large body of evidence has shown that HC leads to 
AS by causing ED, which is a marker of cardiovascular 
(Anderson, 2006) and atherosclerotic (Bonetti et al., 
2003) risk and responsible for the triggering of the 
first step of AS (Ross, 1993). Consistent with the idea 
that the TC and LDL are the major harmful factors for 
endothelial function, and the higher levels of TC/LDL, 
the greater the arterial stiffness (Diehm et al., 2004), 
we found that FMD, β, and IMT were still correlated 
significantly with TC after adjustment for the other 
risk factors. To the best of our knowledge, the data 
from our study provide for the first time evidence that 
pitavastatin calcium ameliorates endothelial function 
and attenuates arterial stiffness (Table 4). Another 
interesting finding was that increased carotid IMT 
(however, IMT<0.90 mm (Zanchetti et al., 2002)) has 
still been found among HC patients without the other 
risk factors (Juonala et al., 2004) in the analysis of 
covariance (Table 4), suggesting that endothelial 
function was directly damaged by TC and LDL. This 
damage may then render arteries susceptible to the 
development of AS, e.g. by changing its permeability,  
 

 
 
 
 
 

 

Table 3  Relationships between FMD, β, IMT and 
various factors 

Variable Model Factor r P 
IMT 1 BMI 0.263 0.008 

Statins –0.204 0.034 

2 WC 0.262 0.006 

Statins –0.219 0.020 

Drink 0.186 0.045 

3 TC 0.485 0.000 

β 1 BMI 0.280 0.006 

2 WC 0.222 0.030 

3 LDL 0.315 0.001 

TG 0.349 0.001 

FMD 1 BMI –1.210 0.012 

3 LDL –0.223 0.029 

Model 1 includes the following confounders: age, BMI, SBP, 
DBP, smoke, drink, statins. Model 2 includes the following con-
founders: age, WC, WHR, SBP, DBP, smoke, drink, statins. 
Model 3 includes the following confounders: lipids profile, FBG,  
alanine aminotransferase (ALT), aspartate transaminase (AST) 

 

Table 4  Effects of pitavastatin calcium on endothelial func-
tion and arterial stiffness in hypercholesterolemia patients 

Variable F P 

β 3.127 0.036 

IMT 2.506 0.047 

FMD 2.993 0.022 
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by increasing the adhesiveness of the endothelium to 
leukocytes, and by inducing endothelial expression of 
vasoactive molecules favoring arterial stiffening and 
increased IMT (Ross, 1999). Thus, reduced FMD 
identifies abnormalities of endothelial function pre-
ceding the development of a structural lesion, and 
IMT indicates the presence of vascular damage, 
suggestive of a more advanced stage of AS (Chen et 
al., 1995). It is essential to recognize early arterial 
changes in the both functional and structural changes 
terms, to inhibit progress of AS.  

Several noninvasive ultrasound techniques have 
recently been developed to study FMD, carotid, β, 
and IMT. The close correlation between endothelial 
function of the brachial artery (detectable by FMD) 
and the endothelial function of the coronary artery 
(detectable by cardiac catheterization angiography) 
has been documented (Anderson et al., 1995). De-
creased FMD probably contributes in part to the in-
crease in arterial stiffness, and decreased FMD and 
increased arterial stiffness have been shown to be 
related to increased IMT in the Cardiovascular Risk in 
Young Finns (CRYF) study (Juonala et al., 2004). 
Increased IMT was demonstrated to be correlated 
closely with the severity of coronary AS (Bots et al., 
1997), and IMT is meant to be used as an indicator for 
general AS including coronary AS (Juonala et al., 
2004). Undoubtedly, both the endothelial functions of 
coronary artery and carotid artery can be assessed 
precisely by brachial FMD. It is likely that ED oc-
curred as high cholesterol levels damage the endo-
thelium, which is an important regulator of arterial 
stiffness, both functionally and structurally (Oliver 
and Webb, 2003). Structural changes may translate 
functionally into increased arterial stiffness and ag-
gravated ED. Moreover, functional alteration of arte-
rial tone, in conjunction with structural alteration of 
the arterial wall, contributes to the overall increase of 
arterial stiffness, generating a vicious circle which 
contributes to the pathogenesis of the atherosclerotic 
process and acceleration of the progression of AS. 
Thus, it is important to emphasize the preventive- 
therapeutic significance of the vascular consequence 
cascade. 

Recent studies have been focused on the plei-
otropic effects of statins on prevention and limitation 
of the development of AS, including the improvement 
of vascular endothelial function, anti-inflammatory 

actions, anti-oxidative effects, or stabilization of 
vulnerable plaques, which reduce the risk of cardio-
vascular events and cardiovascular mortality (Serruys 
et al., 2002). Previously our (Yan et al., 2011) and 
Petnehazy et al. (2005)’s studies have shown that ED 
can be improved in the HC patients by pitavastatin 
calcium therapy, which is considered as a “super- 
statin” because of its stronger lipid-lowering effect. 
At present, data on the clinical impact of pitavastatin 
on FMD and β combined with IMT in the HC patient 
remain scarce. Our results demonstrated that the FMD 
was increased and β was decreased over an 8-week 
period of pitavastatin therapy (Table 1). Consistent 
with previous research (de Groot et al., 1998; Smilde 
et al., 2001), regressions of IMT were presented in 
both Groups 1 and 2 (Group 1: the range from 
(0.78±0.05) to (0.75±0.05) mm; Group 2: from 
(0.76±0.04) to (0.74±0.05) mm), although no signifi-
cant change of IMT was detected (Fig. 1). The dose or 
duration of pitavastatin may have been insufficient to 
confer a significant alteration of IMT in the HC pa-
tient. Nonetheless, the fact that regression of IMT, 
together with our previous research, suggests that 
these beneficial effects on inhibiting the progression 
of AS are mediated partly by lipid-lowering and, 
partly by the improvement of ED through the anti- 
oxidative property of pitavastatin calcium. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Potential limitations of this study are that the 

drug-exposure time is short, the follow-up period is 
short, and patient numbers are small; therefore, fur-
ther study is required to identify specific data that 
contribute to the anti-atherosclerosis property of 
pitavastatin calcium in HC patients; results of further 
clinical studies on the pleiotropic effect of pitavastatin 

Fig. 1  Influences of dose-dependent pitavastatin
calcium on IMT 
*** P<0.001 vs. control 

0
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0.4

0.6
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Control Pre-1 mg Post-1 mg Pre-2 mg Post-2 mg
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****** ***
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calcium are also needed. In spite of these limitations, 
however, we believe that pitavastatin calcium plays a 
crucial role in protecting arteries against the devel-
opment of atherosclerosis in response to HC. 

 
 

5  Conclusions 
 
Treatment with pitavastatin calcium exerts fa-

vorable effects on endothelial function and arterial 
stiffness. It also ameliorated carotid atherosclerosis in 
patients with HC. 
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中文概要 
 
题 目：匹伐他汀钙对高胆固醇血症患者动脉粥样硬化的

影响 

目 的：观察匹伐他汀钙对高胆固醇血症患者外周血管的

影响。 

创新点：首次在国内发现匹伐他汀钙能够改善高胆固醇血

症患者肱动脉和颈动脉血管内皮功能而且延缓

其动脉粥样硬化发展，并首次证实改善内皮功能

是匹伐他汀钙延缓其动脉粥样硬化发展的重要

原因。 

方 法：按照入选排除标准，选取本院高胆固醇血症患者

（HC），完成超声心动图检查的 40 例。根据剂

量不同，分为两个剂量组：1 mg 剂量组 20 例（男

性 5 例，女性 15 例，平均年龄(55.20±8.35)岁），

2 mg 剂量组 20 例（男性 9 例，女性 11 例，平均

年龄(57.56±6.09)岁）。访视结束后完成超声心动

图检查的 HC 组 36 例，两个剂量组分别有 2 人失

访。治疗后 1 mg 剂量组 18 例（男性 3 例，女性

15 例，平均年龄(56.00±7.85)岁），2 mg 剂量组

18例（男性 7例，女性 11例，平均年龄(57.79±6.46)

岁）。选择本院同期体检中心 30 例正常人作为

对照（年龄和性别均与病例组匹配，男性 14 例，

女性 16例，平均年龄(54.94±6.90)岁）。所有研究

对象，均经隔夜禁食 12～14 小时，次日清晨抽取

空腹肘静脉血，测定临床生化指标。采用 Sequia 

512 彩色多普勒超声诊断仪，应用高分辩率外周

血管超声技术，检测 HC 治疗前后肱动脉血流介

导性舒张功能（FMD）、颈动脉结构和功能。 

结 论：经匹伐他汀钙治疗 8 周后，高胆固醇血症患者血

管功能明显改善，表现为 FMD 升高，僵硬度减

小；颈动脉僵硬度和内中膜厚度（IMT）延缓进

展与其内皮功能改善密切相关。 

关键词：高胆固醇血症；内皮功能；颈动脉；匹伐他汀钙 


