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Influence of short-term intervention of different doses Rosuvastatin on plasma levels of TM and hsCRP in ACS patients
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Abstract: Objective: To explore influence of short-term intervention of different doses rosuvastatin on plasma levels of thrombomodulin (TM) and high sensitive C reactive protein (hsCRP) in patients with acute coronary syndrome (ACS). Methods: A total of 32 ACS patients were enrolled, randomly and equally divided into rosuvastatin 10mg group and rosuvastatin  20mg group, and another 16 patients without coronary heart disease were enrolled as normal control group. Enzyme linked immunosorbent assay (ELISA) was used to measure plasma levels of TM and hsCRP in two rosuvastatin groups before and after treatment and in normal control group at admission. Adverse drug reactions and incidence rates of cardiovascular events within one month were observed in two rosuvastatin groups. Results: Plasma levels of TM and hsCRP in two groups of ACS patients were both significantly higher than those of normal control group before treatment, P<0.001 all; compared with before treatment, there were significant decrease in levels of TM [10mg group：(54.09±52.45) μg/dl vs. (15.65±2.30) μg/dl，20mg group：(70.27±62.43) μg/dl vs. (19.86±5.49) μg/dl] and hsCRP [10mg group：(126.35±76.08) ng/ml vs. (54.85±45.30) ng/ml，20mg group：(125.35±60.29) ng/ml vs. (58.14±53.54) ng/ml] in two rosuvastatin groups after treatment 7d, P<0.01 all; But there were no significant differences in influences of two doses on plasma levels of TM and hsCRP in ACS patients, P＞0.05 all. There was no significant difference in incidence rate of adverse drug reactions between two rosuvastatin groups during follow-up (P>0.05); compared with  rosuvastatin 10mg group, there was significant decrease in incidence rate of major adverse cardiovascular events（MACE）: Relapse angina pectoris (62.50% vs. 18.75%, P<0.01) in rosuvastatin 20mg group. Conclusions: Early intensive statins medication （rosuvastatin 20mg）can decrease plasma levels of thrombomodulin and high sensitive C reactive protein, and rosuvastatin 20mg/d can effectively decrease incidence rate of cardiovascular events without significant increase incidence rate of adverse drug reactions in ACS patients.
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不同剂量瑞舒伐他汀短期干预对ACS患者血浆TM、hsCRP水平的影响/苏永才，张小乐，冯新武，苏良献//广东省肇庆市第一人民医院心内科，广东 肇庆 526021
摘要:目的：探讨不同剂量瑞舒伐他汀短期干预对急性冠脉综合征(ACS)患者血浆血栓调节蛋白(TM)及高敏C反应蛋白(hsCRP)的影响。方法: 选择ACS患者32例，随机均分为10mg瑞舒伐他汀组和20mg瑞舒伐他汀组，并选择非冠心病患者16例为正常对照组；采用酶联免疫吸附法定量测定两治疗组治疗前后及正常对照组入院时的TM及hsCRP水平，并观察两治疗组1个月内药物不良反应及心血管事件的发生率。结果: ACS患者治疗前血浆TM及hsCRP水平均明显高于正常对照组（P均<0.001）；与治疗前比较，治疗7d后两组TM[10mg组：(54.09±52.45) μg/dl比(15.65±2.30) μg/dl，20mg组：(70.27±62.43) μg/dl比(19.86±5.49) μg/dl]及hsCRP[10mg组：(126.35±76.08) ng/ml比(54.85±45.30) ng/ml，20mg组：(125.35±60.29) ng/ml比(58.14±53.54) ng/ml]水平明显降低（P均<0.01）；但两种治疗剂量对ACS患者血浆TM、hsCRP影响的差异无显著性（P均>0.05）, 且其随访期的药物不良反应发生率差异无显著性（P>0.05）；瑞舒伐他汀20mg治疗组患者主要心血管事件发生率（MACE）:再发心绞痛明显低于10mg组(18.75%比62.50%，P<0.01)。结论： 早期强化他汀药物（20mg/d）治疗能降低ACS患者血浆血栓调节蛋白及高敏C反应蛋白水平，有效降低心血管事件的发生率，但不明显增加药物不良反应率。
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Acute coronary syndrome (ACS) has become a frequently-occurring and commonly encountered disease of modern society and is seriously harmful to people’s health. Some researches found that inflammatory injury and vascular endothelial injury had close relation with ACS occurrence, and elevated plasma thrombomodulin (TM) level was thought to be a mark of microvascular endothelial cell injury or functional disorder [1, 2]. High sensitive C reactive protein (hsCRP) is an inflammatory index for diagnosis and prediction of occurrence and development of cardiovascular events [3, 4]. The present study explored changes of plasma levels of TM and hsCRP in ACS patients after short-term intervention of 10mg/d and 20mg/d rosuvastatin and their influence on major cardiovascular events. 

1. Data and methods

1.1 Subjects

A total of 32 ACS patients were enrolled, including 19 males and 13 females with age 42~80 (65.7±9.0) years, their coronary lesions were all confirmed by coronary angiography (CAG) and none received lipid-modulating therapy before the present study. According to routine treatment, ACS patients received anticoagulant, antiplatelet, anti-myocardial ischemic and improving myocardial remodeling therapies. They were taking fasting blood sample for measurement at the morning of the second day after admission and randomly divided into two groups: ①rosuvastatin 10mg group (n=16), patients received rosuvastatin 10mg every night before sleep; ②rosuvastatin 20mg group (n=16), patients received rosuvastatin 20mg every night before sleep. Another 16 patients without coronary heart disease (CHD) were enrolled as normal control group. There were no significant difference （P＞0.05）in general data among three groups，and they were shown in table 1. 

Table 1 Comparison of general data among rosuvastatin groups and normal control group

	
	normal control group
	rosuvastatin 10mg group
	Rosuvastatin 20mg group

	Gender Male/Female n (%)
	9(56)/7(44)
	9(56)/7(44)
	10(63)/6(37)

	Age (years)
	45~71 (60.8±8.0)
	49~80(66.1±9.1)
	42~78(65.3±9.2)

	Smoking history n (%)
	10(63)
	8(50)
	8(50)

	AMI type
	
	
	

	  STEMI n (%)
	
	8(50)
	7(44)

	  NSTEMI n (%)
	
	1(6.3)
	3(19)

	  UAP n (%)
	
	7(44)
	6(38)

	Concomitant disease
	
	
	

	  Hypertension n (%)
	7(44)
	7(44)
	7(44)

	  Diabetes mellitus n (%)
	5(31)
	5(31)
	5(31)


Note: AMI: acute myocardial infarction, STEMI: ST elevation myocardial infarction, NSTEMI: non-STEMI, UAP: unstable angina pectoris. Similarly hereinafter. 
1.2 Methods

1.2.1 Sample collection: After signing informed consent, patients receiving rosuvastatin were randomly and equally divided into two groups of different doses rosuvastatin group. For ACS patients, fasting blood was taken on second morning after admission and 7d after taking rosuvastatin respectively; for patients in normal control group, fasting blood was taken at second morning after admission. Venous blood 1.8ml was taken in all patients, according to 1:9 rate blood was combined with 3.8% sodium citrate 0.2ml for anticoagulation, the blood was centrifuged at 3000r/min for 10min within 2h, then supernatant was retained and stored in -80℃ fridge.    
1.2.2 Drugs: Rosuvastatin tablet was produced by Astra Zeneca Company, UK, 10mg/tablet and its tradename was Crestor. 

1.2.3 Measurement methods: Enzyme linked immunosorbent assay was used to measure plasma concentrations of TM and hsCRP. TM kits were produced by ADL Company, USA (imported with original packaging) and bought from Shanghai Tiancheng Technology Co, Ltd; hsCRP kits were produced by ADI Company, USA (imported with original packaging) and bought from Shenzhen Jingmei Biological Reagent Co, Ltd.

1.3 Statistical treatment

    SPSS 14.0 software was used to perform statistical analysis. Measurement data of normal distribution were expressed as mean ± standard deviation (
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), comparison between before and after treatment in rosuvastatin group was performed using paired-sample t test and comparison between two groups was performed using t test; numeration data were expressed as cases and percentage, and its comparison was performed using chi-square test; data of non-normal distribution were expressed as median and interquartile, and its comparison was performed using Kruskal-Wallis H test. Variable correlation statistics was performed using bivariate correlation analysis. P<0.05 was regard as possessing significant difference. 

2. Results

2.1 Comparison of general data between ACS group and normal control group

    Mean age of ACS patients was (65.7±9.0) years and that of normal control group was (60.8±7.9) years, there was no significant difference between two groups. And there were no significant difference in general data between two groups （P＞0.05）. They were shown in table 2. 
Table 2 Comparison of general data between ACS group and NC group

	General data
	ACS group (n=32)
	NC group (n=16)
	χ2
	P

	Male n (%)
	19 (59.4)
	9 (56.3)
	0.171
	0.918       

	Smoking n (%)
	17 (53.1)
	10 (62.5)
	0.807
	0.668      

	Hypertension n (%)
	13 (40.6)
	7 (43.8)
	0.171
	0.918     

	Diabetes mellitus n (%)
	11 (34.4)
	5 (31.3)
	0.188
	0.911 


Note: NC: Normal control group, ACS: Acute coronary syndrome. Similarly hereinafter. 

2.2 Comparison of plasma levels of TM and hsCRP between ACS group and normal control group before treatment

    Before treatment, plasma levels of TM and hsCRP in ACS group were significantly higher than those of normal control group, P<0.001 both. They were shown in table 3. 

Table 3 Comparison of plasma levels of TM and hsCRP between ACS group before treatment and NC group (
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	Index
	ACS group(n=32)
	NC group (n=16)
	t
	P

	TM (μg/dl)
	62.18±57.31
	19.54±2.48
	4.200
	<0.001

	hsCRP (ng/ml)
	125.85±67.53
	28.68±17.35
	7.651
	<0.001


Note: TM: Thrombomodulin, hsCRP: High sensitive C reactive protein. Similarly hereinafter. 
2.3 Comparison of plasma levels of TM and hsCRP between rosuvastatin 10mg group and 20mg group before and after treatment 

Compared with before treatment, there were significant decrease in levels of TM (t=2.985, P=0.009) and hsCRP (t=4.035, P=0.001) in rosuvastatin 10mg group, significant decrease in levels of TM (t=3.205, P=0.006) and hsCRP (t=4.617, P=0.000) in rosuvastatin 20mg group after treatment. There were no significant differences in levels of TM and hsCRP between two groups before and after treatment. They were shown in table 4. 

Table 4 Comparison of plasma levels of TM and hsCRP between rosuvastatin 10mg group and 20mg group before and after treatment  (n=16, 
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	Index
	     rosuvastatin 10mg group
	      rosuvastatin 20mg group

	
	Before treatment
	After treatment
	Before treatment
	After treatment      

	TM (μg/dl)
	54.09±52.45
	15.65±2.30**
	70.27±62.43
	19.86±5.49**

	hsCRP (ng/ml)
	126.35±76.08
	54.85±45.30**
	125.35±60.29
	58.14±53.54**


Note: Compared with before treatment **P<0.01. 

2.4 Correlation analysis of plasma levels of TM and hsCRP in ACS patients

    Bivariate correlation analysis indicated that plasma TM level was positively correlated with plasma hsCRP in ACS patients (r=0.312, P=0.012) while there was no correlation between plasma TM and hsCRP levels in normal control group (r=0.003, P=0.992). 
2.5 Comparison of adverse drug reactions (ADR) and relapse angina pectoris between two ACS patients during follow-up

    Two rosuvastatin groups were followed up one month after treatment. No patient was lost in both groups. Liver transaminase level transiently elevated in one case of rosuvastatin 20mg group, the patient went on to take rosuvastatin 20mg/d after recovery from liver protecting treatment; no ADR occurred in rosuvastatin 10mg group during follow up period (Fisher exact probability method indicated that bilateral P=1.00 and unilateral P=0.50, there was no significant difference in incidence rate of ADR between two dose groups). Angina pectoris recurred in 10 cases (62.5%) in rosuvastatin 10mg group and three cases (18.75%) in rosuvastatin 20mg group, incidence rate of recurred angina pectoris in rosuvastatin 20mg group was significantly lower than that of  rosuvastatin 10mg group (Fisher exact probability method indicated that bilateral P=0.029 and unilateral P=0.015); no other MACE occurred in two groups during follow up. They were shown in table 5. 

Table 5 Comparison of incidence rates of ADR and relapse angina pectoris within one month between two rosuvastatin groups    
	Group 
	ADR n (%)
	Relapse angina pectoris n (%)   

	Rosuvastatin 10 mg group (n=16)
	0 (0)
	10 (62.50)         

	Rosuvastatin 20 mg group (n=16) 
	1 (6.25)
	3 (18.75) ▲                   


Note: ADR: adverse drug reactions; compared with 10 mg rosuvastatin group ▲ P<0.05

3. Discussion

    TM structure is similar to low density lipoprotein receptor, it’s a multi-segment transmembrane glycoprotein, receptor and cofactor of thrombin activation, and widely distributed on vascular endothelium. Some researches proved that plasma TM concentration can be regard as a criterion in judgment of vascular endothelial injury [1, 2]. The present study indicated that plasma TM concentration significantly increased in ACS patients, suggesting ACS onset is related with endothelial function injury. 

hsCRP is a high sensitive inflammatory index, and is an effective index for diagnosis and prediction of occurrence and development of cardiovascular diseases [3, 4]. Fichtlscherer S et al [5] proved that high level C reactive protein (CRP) is related with vascular endothelial reactivity injury in patients with coronary artery disease, and weakened vascular endothelial dilation function related with high level CRP is a typical independent risk factor of ACS. Results of the present study indicated that compared with non-CHD patients, plasma hsCRP concentration significantly increased in ACS patients, also suggesting that atherosclerotic inflammatory reaction exists in ACS. 

Results of the present study indicated that plasma TM level was positively correlated with hsCRP level in ACS patients, suggesting that endothelial function injury and inflammatory injury may interact and affect each other during onset of ACS. Current researches thought that occurrence of ACS depended on atherosclerotic plaque stability in coronary artery; and inflammatory and vascular endothelial cell functional injury etc. were important factors leading to fragile plaque rupture [6, 7]. Pathological basis of ACS onset is atherosclerotic plaque fibrous cap blank and plaque rupture lead to thrombosis, and all these further lead to endothelial cell injury. Results of our study proved this theory to some extent: In ACS patients, plasma levels of TM and hsCRP significantly increase, suggesting that formation of atherosclerotic plaques is accompanied with endothelial cell injury and inflammatory injury of certain degree. These injuries are the results of many high risk factors of CHD on endothelial cells and they further promote CHD formation [6]. In the present study, there’s no correlation between plasma levels of TM and hsCRP in normal control group, suggesting that there’s no significant relationship between endothelial function injury and inflammatory injury in non-CHD healthy population. Wu KK [8] reported that in healthy population, plasma concentration of TM was negatively correlated with risk of CHD, which coincides with results of our study. 

There are many clinical trials about early application of statins in ACS, such as myocardial ischemia reduction with aggressive cholesterol lowering (MIRACL), global use of strategies to open occluded coronary arteries IIb (GUSTOIIb), platelet glycoprotein Ⅱb/Ⅲa in unstable angina: receptor suppression using integrilin therapy (PURSUIT), provastatin or atorvastatin evaluation and infection therapy (PROVE-IT) and Aggrastat to Zocor (A to Z), these trials have proved that early application of statins in all types of ACS can not only comprehensively modulate and lower blood lipids, but also stabilizes plaques, significantly decreases cardiac event in ACS patients[9], if ACS transfers into stable CHD after treatment, secondary prevention using statins is very effective [10]. The present study indicated that usage rosuvastatin of 10mg/d and 20mg/d for 7d can significantly decrease plasma levels of TM and hsCRP in ACS patients, suggesting that early application of statins in ACS patients can improve vascular endothelial function and play an anti-inflammation role. Meanwhile, rosuvastatin 20mg/d can further decrease incidence rate of relapse angina pectoris, and was no significant difference in incidence rate of relative ADR compared with 20mg/d groups. Therefore, early intensive modulating blood lipid therapy can benefit ACS patients more and should be extended in clinic. 
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