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Influence of fluvastatin on carotid intima-media thickness and pulse pressure in patients with hypertension

HUANG Ji-wen, TAN Jian-qiang, ZHEN Jin-huan, FENG Yan-cui// Department of Cardiology, Central Hospital of Kaiping City, Kaiping, Guangdong, 529300, China

Abstract: Objective: To analyze influence of fluvastatin on carotid intima-media thickness (IMT) and pulse pressure (PP) in patients with essential hypertension (EH). Methods: A total of 62 EH patients were enrolled and randomly divided into fluvastatin group (n=32, received fluvastatin therapy based on routine antihypertensive therapy) and routine treatment group (n=30, received routine antihypertensive therapy). Course of treatment was one year for all patients. Levels of blood lipids, PP and carotid IMT were compared between two groups before, six and 12 months after treatment. Results: Compared with before treatment, there were significant decrease in levels of all blood lipids, PP [(66.9±7.3) mmHg vs. (53.1±6.2) mmHg] and IMT [(0.97±0.42) mm vs. (0.76±0.29) mm] in fluvastatin group after treatment six and 12 months, and significantly improved more than those of routine treatment group, P<0.05 all. The levels of above-mentioned indexes were no significant improvement in routine treatment group before and after treatment（P>0.05）. Conclusion: Fluvastatin can improve carotid intima-media thickness and pulse pressure in patients with hypertension and is worth extending in clinic.
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氟伐他汀对高血压患者颈动脉内膜中层厚度及脉压差的影响/黄纪文, 谭健强, 甄锦焕, 冯艳翠//开平市中心医院心血管内科, 广东 开平  529300

摘要：目的：分析氟伐他汀对高血压患者颈动脉内膜中层厚度(IMT)及脉压差(PP)的影响。方法：选择原发性高血压病患者62例，随机分为：氟伐他汀组(32例，在常规降压基础上加用氟伐他汀治疗)和常规治疗组(30例，予以常规降压治疗)，疗程均为1年。比较两组治疗前, 治疗6月及1年时血脂、PP及颈动脉IMT差异。结果：氟伐他汀组治疗后6月开始各血脂指标及PP[(66.9±7.3) mmHg比(53.1±6.2) mmHg]、IMT[(0.97±0.42) mm比(0.76±0.29) mm]均较治疗前明显改善(P均<0.05)；且显著优于常规治疗组 (P<0.05)。常规治疗组上述各指标治疗前后均无显著改善(P>0.05)。结论：氟伐他汀可改善高血压患者颈动脉内膜中层厚度及脉压差，值得临床推广。
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Statins possess many biological effects, including fat adjustment, improving endothelial function, anti-inflammation, inhibiting vascular smooth muscle cell proliferation etc, and there were considerable clinical evidence-based proofs proving that statins can significantly decrease incidence rates of cardio- and cerebrovascular events in patients with hypertension (EH), such as coronary heart disease and stroke [1]. Further research indicated that statins can significantly prevent cardio- and cerebrovascular events before improving atherosclerotic plaques, and the concrete mechanism was still not clear. Some scholars thought that it’s one of the important factors that statins can decrease artery intima-media thickness (IMT) and pulse pressure (PP) in EH patients, but there were not adequate clinical researches supporting this opinion currently [2]. Therefore, the present study chose fluvastatin and analyzed its influential degree on IMT and PP in EH patients. 

1  Data and methods

1.1  Clinical data and grouping

    A total of 68 EH patients, who admitted in our hospital from Mar 2011 to Apr 2012, were enrolled, including 38 males and 30 females with age (62.3±7.5) years, including 27 cases with hypercholesterolemia, 29 cases with hypertriglyceridemia, 12 cases with above-mentioned both dyslipidemia and 24 cases without hyperlipidemia. EH was diagnosed according to European society of cardiology (ESC)/European society of hypertension (ESH) diagnostic standard of hypertension in 2007. Exclusion standards were as follow: ① secondary hypertension; ② whose blood pressure cannot decrease to 140/90 mmHg or lower within two weeks after treatment; ③ patients who suffered from inflammatory diseases in the last month; ④ patients complicated with acute coronary syndrome, severe liver or renal dysfunction; ⑤ patients with allergy to statins. All patients were randomly divided into fluvastatin group (n=32) and routine treatment group (n=30). There were no significant difference in age, gender, course of disease, initial blood pressure, blood lipids and risk classification between two groups (P>0.05). 

1.2  Treatment methods

Routine treatment group received routine antihypertensive therapy according to diagnostic and treatment guidelines of hypertension. Based on routine antihypertensive therapy, fluvastatin group received fluvastatin additionally. Patients whose blood pressure cannot decrease to 140/90 mmHg or lower within two weeks were excluded out of the present study. Course of treatment was one year. After discharge, patients were followed up and blood pressure was measured once/week, then blood pressure was measured once/month after two months, and systolic blood pressure (SBP), diastolic blood pressure (DBP) and PP were recorded in detail. 

1.3  Indexes

Levels of total cholesterol (TC), triglyceride (TG), high density lipoprotein cholesterol (HDL-C) and low density lipoprotein cholesterol (LDL-C) were measured before, six and 12 months after treatment using Olympus type AU-400 automatic biochemical analyzer. Color Doppler echocardiography diagnostic apparatus of GE Company was used to measure carotid artery of two sides, the measurement was performed by a fixed staff, and carotid artery plaque form, size and range of two sides were measured in patients. Plaque was defined as lumen with local prominent echo structure and its thickness was > 0.13cm.

1.4  Statistical treatment

SPSS 17.0 software was used to perform statistical analysis. Measurement data were expressed as mean ± standard deviation (
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) and its comparison between two groups was performed using unitizing t test, comparison of indexes between before and after treatment in a group was performed using ANOVA test, comparison of indexes between different time points was performed using SNK test. P<0.05 was regard as possessing significant difference. 

2  Results

2.1  Comparison and analysis of blood lipid levels between two groups

There were no significant difference in levels of TC, TG, LDL-C and HDL-C between two groups before treatment (P＞0.05). Compared with before treatment, there were significant decrease in levels of TC, TG, LDL-C, and significant increase in HDL-C level in fluvastatin group after treatment six and 12 months, and significantly improved more than those of routine treatment group, P<0.05 all. The TC, TG, LDL-C and HDL-C levels were no significant improvement in routine treatment group before and after treatment（P>0.05）. They were shown in table 1. 

Table 1  Comparison of blood lipid levels between two groups (
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	Index
	Routine treatment group (n=30)
	Fluvastatin group (n=32)

	
	Before treatment
	Six months after treatment
	12 months after     treatment
	Before treatment
	Six months after treatment
	12 months after treatment

	TC(mmol/l)
	6.85±0.62
	6.88±0.66
	6.90±0.63
	6.89±0.67
	4.23±0.58*△
	3.62±0.53*△

	TG(mmol/l)
	1.93±0.53
	2.03±0.61
	2.15±0.68
	1.96±0.51
	1.60±0.46*△
	1.36±0.42*△

	LDL-C(mmol/l)
	3.62±0.65
	3.78±0.61
	3.89±0.58
	3.75±0.69
	3.04±0.53*△
	2.56± 0.57*△

	HDL-C(mmol/l)
	1.31±0.72
	1.36±0.62
	1.30±0.59
	1.23±0.63
	1.57±0.58*△
	1.73±0.64*△


TC: Total cholesterol, TG: Triglyceride, LDL-C: Low density lipoprotein cholesterol, HDL-C: High density lipoprotein cholesterol. Compared with before treatment, *P<0.05, compared with routine treatment group, △P<0.05. Similarly hereinafter. 

2.2  Comparison and analysis of blood pressure and IMT between two groups

There were no significant difference in SBP, DBP, PP and IMT between two groups before treatment (P>0.05). 

Compared with before treatment, there were significant decrease in SBP、DBP、PP and IMT in fluvastatin group after treatment six and 12 months, PP and IMT significantly improved more than those of routine treatment group, P<0.05 all, but there were no significant difference in SBP and DBP between two groups (P>0.05). 

Compared with before treatment, there were significant decrease in SBP, DBP and no significant decrease in PP and IMT in routine treatment group after treatment six and 12 months (P<0.05 all). They were shown in table 2. 

Table 2   Comparison of blood pressure and IMT between two groups (
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	Index
	Routine treatment group (n=30)
	Fluvastatin group (n=32)

	
	Before treatment
	Six months after treatment
	12 months after treatment
	Before treatment
	Six months after treatment
	12 months after treatment

	SBP(mmHg)
	158.6±19.6
	129.3±20.1*
	131.7±19.8*
	156.5±18.3
	128.5±17.5*
	125.3±18.2*

	DBP(mmHg)
	92.8±7.1
	62.4±6.8*
	58.7±7.1*
	93.6±7.3
	75.4±6.7*
	79.2±6.9*

	PP(mmHg)
	65.8±6.8
	66.9±7.3
	73.0±7.5
	62.9±8.3
	53.1±6.2*△
	 46.1±5.7*△

	IMT(mm)
	0.84±0.30
	0.97±0.42
	1.45±0.46
	0.87±0.28
	0.76±0.29*△
	 0.65±0.31*△


SBP: Systolic blood pressure, DBP: Diastolic blood pressure, PP: Pulse pressure, IMT: 

Intima-media thickness. 

3  Discussion

Many clinical researches proved that risk developing cardio- and cerebrovascular diseases significantly increase in EH patients, and their morbidity and mortality rates of cardio- and cerebrovascular diseases are still higher than normal people even though blood pressure decreases to normal level after systemic antihypertensive therapy [1]. Research in recent years thought that the fundamental cause of multiple cardio- and cerebrovascular events in EH patients was change of arterial elasticity and formation of atherosclerosis [3]. Pathophysiological research thought that IMT and PP were indexes that can reflect arteriosclerosis [4]. Increased PP can accelerate development of atherosclerosis, increase IMT and decrease arterial elasticity [5]. Because carotid atherosclerosis is an accurate index for early evaluation of general atherosclerosis, and “window” value observing general atherosclerosis by evaluation of carotid IMT using ultrasound has been widely agreed, therefore carotid IMT measured by ultrasound can reflect degree of general arteriosclerosis [6,7]. 

Now there are much evidence suggesting that statins can significantly prevent cardio- and cerebrovascular events before alleviating atherosclerotic plaques [1]. Fluvastatin is a kind of statins that is widely used in clinic, which can inhibit synthesis of endogenous cholesterol, accelerate cleaning LDL-C in circulating blood, significantly decrease levels of TC and TG and increase HDL-C level, achieve effect of fat adjustment. Meanwhile, it can decrease the degree adhering endothelial cell and infiltrating vascular wall for white blood cells and mono-macrophages, thereby lower blood pressure and decrease PP [2]. Fluvastatin can also delay atherosclerotic development through direct inhibiting arterial smooth muscle cell proliferation and relieving intima thickening. The present study observes effect of fluvastatin on blood lipids, PP and IMT in EH patients.  

Results of the present study indicated that after 6 months treatment, there were significant decrease in levels of TC, TG and LDL-C, and significant increase in HDL-C level in fluvastatin group, suggesting fluvastatin possesses good fat adjustment effect. Meanwhile, there was significant decrease in IMT and PP in fluvastatin group, while there were no significant changes before and after treatment in routine treatment group, indicating that fluvastatin possesses significant effect in decreasing PP and IMT, and good effect for relieving carotid atherosclerosis development and stabilizing atherosclerotic plaques, may help to decrease occurrence of clinical vascular events, and is worth extending in clinic.
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