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Influence of acute coronary syndrome complicated impaired glucose tolerance on fibrinolytic system
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Abstract: Objective: To analyze influence of acute coronary syndrome (ACS) complicated abnormal glucose metabolism on fibrinolytic system. Methods: A total of 135 ACS inpatients were selected. According to glucose metabolism status, they were divided into pure ACS group (n=48), type 2 diabetes mellitus (T2DM) + ACS group (n=46) and impaired glucose tolerance (IGT) + ACS group (n=41); another 35 subjects hospitalized and undergoing physical examination during the same period were enrolled as normal control group. Plamsa DD levels were measured and compared among all groups. Results: Compared with normal control group and pure ACS group, there were significant rise in triglyceride level [(1.12±0.39) mmol/L, (1.52±0.92) mmol/L vs. (2.57±1.17) mmol/L, (2.32±0.96) mmol/L] in T2DM+ACS group and IGT+ACS group, P<0.01 all; compared with normal control group, there were significant rise in plasma DD level in pure ACS group, T2DM+ACS group and IGT+ACS group [(360.50±74.95) ng/ml vs. (795.24±134.10) ng/ml vs. (663.31±116.06) ng/ml, (702.40±126.64) ng/ml] P<0.01 all, and those of T2DM+ACS group and IGT+ACS group were significantly lower than that of pure ACS group, P<0.05 both. Conclusion: Fibrinolytic system function of patients with ACS complicated impaired glucose tolerance is significantly lower than that of pure ACS patients. 
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摘要：目的：分析急性冠状动脉综合征(ACS)患者合并糖耐量异常对纤溶系统的影响。方法: 选择135例住院ACS患者。根据糖代谢情况，患者被分为单纯ACS组(48例), 2型糖尿病(T2DM)+ACS组(46例)和糖耐量减低(IGT)+ACS组(41例)；同期住院健康体检者35例作为正常对照组。测定比较各组的血浆DD水平。结果:与正常对照组和单纯ACS组比较，T2DM+ACS组和IGT+ACS组的甘油三酯水平[(1.12±0.39) mmol/L, (1.52±0.92) mmol/L比(2.57±1.17) mmol/L, (2.32±0.96) mmol/L]显著升高(P均<0.01); 与正常对照组比较，单纯ACS组、T2DM+ACS组和IGT+ACS组患者血浆DD水平[(360.50±74.95) ng/ml比(795.24±134.10) ng/ml比(663.31±116.06) ng/ml, (702.40±126.64) ng/ml]均显著升高(P均<0.01)；而T2DM+ACS组和IGT+ACS组的血浆DD水平显著低于单纯ACS组(P均<0.05)。结论:急性冠状动脉综合征合并糖耐量减低患者纤溶系统功能较单纯ACS患者显著减退。
关键词：糖尿病，2型；葡萄糖代谢障碍；急性冠状动脉综合征  
基金项目：国家自然科学基金(81570297)
文章编号：1008-0074(2016)04-345-04     中图分类号：R541.409      文献标识码：A

Doi:10.3969/j.issn.1008-0074.2016.04.01
As an emergency and severe disease of coronary heart disease (CHD), acute coronary syndrome (ACS) seriously threatens human lives and health. Fibrinolysis-coagulation system disorder is an important factor leading to thrombosis, and it plays a very important role in occurrence and development of coronary atherosclerotic disease. Plasma D-dimer (DD) is a specific and stable degradation product of cross linked fibrin hydrolyzed by plasmin. When thrombotic disease occurs in vessels accompanied with secondary hyperfibrinolysis, the plasma DD level rises. Some research found that in patients with hyperinsulinemia, including obesity and T2DM etc., synthesis of plasminogen activator inhibitor-1 (PAI-1) rises and leads to fibrinolysis function inhibition. So DD is usually used for measuring fibrinolysis status of patients with diabetes mellitus (DM). Recently, a lot of research found that fibrinolytic activity reduction in patients with DM and impaired glucose tolerance (IGT). The present study explore influence of abnormal glucose metabolism on DD level in ACS patients. 
1. General data and methods
1.1 Subjects

    A total of 135 ACS patients hospitalized in our department of cardiology from Oct 2013 to Mar 2014 were selected, including 60 cases with acute myocardial infarction (AMI) and 75 cases with unstable angina pectoris (UAP). All subjects were excluded for disseminated intravascular coagulation (DIC), cerebral infarction, peripheral arterial embolism, pulmonary embolism, severe liver and kidney dysfunction, deep vein thrombus, pregnancy, trauma or after surgery, long-term bedridden etc.
1.2 Grouping

    According to glucose metabolism status, patients were divided into pure ACS group (n=48), IGT+ACS group (n=41) and T2DM+ACS group (n=46). Another 35 patients hospitalized in our hospital during the same period were regarded as normal control group, and they were excluded for heart, liver, kidney etc. diseases and various thrombotic and hemorrhage diseases through physical examination and adjunctive examinations. 

1.3 Measurement of DD level

    Elbow venous blood was taken in all ACS patients before anticoagulation treatment. Fasting venous blood was taken in morning in normal control group. Immunoturbidimetry method was used to measure plasma DD level. 

1.4 Statistical analysis

    SPSS 19.0 software was used to perform statistical treatment. Then measurement data obeying normal distribution were expressed as mean ± standard deviation (
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), the comparison among multiple groups was performed using one-way ANOVA, and if there existed significant difference, pairwise t test was used to perform further comparison between any two groups. Numeration data was expressed as percentage, and its comparison was performed using chi-square test. P<0.05 was regarded as possessing significant difference. 
2. Results

2.1 Comparison of general data among all groups

    Among the 135 ACS patients, T2DM and IGT patients occupied 64.4%. Compared with normal control group and pure ACS group, there were significant rise in plasma triglyceride levels in T2DM+ACS group and IGT+ACS group, P<0.01 all, there were no significant difference in other indexes among all groups (P>0.05 all). They were shown in table 1.  

Table 1 Comparison of general data at hospitalization among four groups
	
	Age (years)
	AMI n(%)
	UAP n(%)
	TG (mmol/L)
	LDL-C(mmol/L)

	Normal control group (n=35)
	67.40±4.38
	0(0)
	0(0)
	1.12±0.39
	2.54±0.53

	Pure ACS group (n=48)
	65.24±7.65
	21(35.00)
	27(36.00)
	1.52±0.92
	2.78±0.53

	T2DM+ACS group (n=46)
	68.10±8.88
	20(33.33)
	26(34.67)
	2.57±1.17△△▲▲
	2.92±0.70

	IGT+ACS group (n=41)
	66.77±10.22
	19(31.67)
	22(29.30)
	2.32±0.96△△▲▲
	2.79±0.64

	F(χ2)/P
	3.680/0.455
	1.386/0.711
	3.357/0.772
	19.200/0.001
	6.090/0.104

	P1:2
	
	
	
	0.098
	

	P1:3
	
	
	
	0.001
	

	P1:4
	
	
	
	0.003
	

	P2:3
	
	
	
	0.004
	

	P2:4
	
	
	
	0.002
	

	P3:4
	
	
	
	0.064
	


AMI: Acute myocardial infarction, UAP: Unstable angina pectoris, TG: Triglyceride, LDL-C: Low density lipoprotein - cholesterol, ACS: Acute coronary syndrome, T2DM: Type 2 diabetes mellitus, IGT: Impaired glucose tolerance. Compared with normal control group, △P<0.05, △△P<0.01; compared with pure ACS group, ▲P<0.05, ▲▲P<0.01. P1:2: Comparison between normal control group and pure ACS group, the rest can be deduced by analogy. Similarly hereinafter.

2.2 Comparison of plasma DD level among all groups 

    Compared with normal control group, there were significant rise in plasma DD levels in pure ACS group, T2DM+ACS group and IGT+ACS group, P<0.01 all; compared with pure ACS group, there were significant reductions in plasma DD levels in IGT+ACS group and T2DM+ACS group (P<0.05 both), the DD levels were no significant difference between IGT+ACS group and T2DM+ACS group (P>0.05). They were shown in table 2. 
Table 2 Comparison of plasma D-dimer level among all groups (
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	Group
	D-dimer (ng/ml)

	Normal control group (n=35)
	360.50±74.95

	Pure ACS group (n=48)
	795.24±134.10△△

	T2DM+ACS group (n=46)
	663.31±116.06△△▲

	IGT+ACS group (n=41)
	702.40±126.64△△▲

	F/P
	84.43/0.001

	P1:2
	0.001

	P1:3
	0.004

	P1:4
	0.005

	P2:3
	0.027

	P2:4
	0.048

	P3:4
	0.092


3. Discussion

Previous research indicated that D-dimer level can be used as one of molecular markers of hypercoagulable status and hyperfibrinolysis in vivo [1], because it can objectively reflect coagulation function in vivo [2, 3]. When thrombosis occurs in vessels, fibrinolytic activity secondarily enhances, then D-dimer level gradually rises. Research reported that positive rate of D-dimer was 76.9%, 55.6% and 30% in AMI, UAP and SAP patients respectively. Recently, domestic and foreign researches indicated that plasma D-dimer level significantly exceeded normal level in patients with coronary atherosclerotic disease, especially in ACS patients [4].

Foreign large-scale clinical data indicated that [5] 70% patients complicated with abnormal glucose metabolism among CHD patients. In the present study, among 135 ACS patients, the percentage with hyperglycemia (including T2DM and IGT) occupied 64.4%, indicated that abnormal glucose metabolism is very frequent in ACS patients. Data of multiple domestic prospective researches for cardiovascular diseases indicated that compared with non-DM population, there were significant rise in percentages of complicated hypertension, hyperlipidemia, obesity and CHD etc. and incidence rate of ischemic cardiovascular events increased by 30% in DM patients [6, 7]. Early blood glucose level rise aggravates cell metabolism, causes abnormal insulin secretion through producing massive peroxides to activate islet B cells, results in malignant circulation of glucose metabolism, and glycosylated product combine with corresponding receptors generates adhesion factors, which mediate monocytes aggregating on vascular endothelium, leading to atherosclerosis which is an early key step [8]. Meanwhile glycosylated hemoglobin reduces oxygen-carrying capacity of hemoglobin and myocardial contractility; hyperinsulinemia stimulates proliferation of vascular intimal smooth muscle, prompt lumen stenosis; and hypercoagulable status in vivo prompts platelet aggregation and adhesion to form thrombus [9]. Multiple researches proved that there is positive correlation between abnormal glucose metabolism and cardiovascular diseases.

Recent research found that there existed fibrinolysis function decline in DM and IGT patients. The possible mechanisms of fibrinolytic activity decline in DM patients include: 1. High blood glucose may lead to coagulation system all stages change, such as promoting formation of coagulation factors, reduced antithrombotic and thrombolytic capacity of vascular endothelial cells etc.; 2. Research found that intravascular synthesis of plasminogen activator inhibitor-1 (PAI-1) synthesis was regulated by insulin level in vivo, therefore, PAI-1 synthesis increases and leads to fibrinolytic system inhibition in hyperinsulinemia patients, including T2DM and obesity etc.[10] ; 3. Patients with abnormal glucose metabolism are usually complicated with dyslipidemia. Research reported that lipoprotein (a) was related to fibrinolytic system activity, because it shares homology with plasminogen and may compete for fibrin in vivo. Domestic Wu WD et al [10] found that compared with pure ACS group, DD level significantly reduced in ACS patients complicated abnormal glucose metabolism. The present study indicated that plasma DD levels of IGT+ACS group and T2DM+ACS group were significantly lower than that of pure ACS group, further proved that there exists fibrinolytic system inhibition in IGT+ACS and T2DM+ACS patients. 

In summary, plasma DD level of patients with acute coronary syndrome complicated impaired glucose tolerance is significantly lower than that of pure ACS patients, suggest that more thrombosis could aggravate patients’ condition;  measurement of DD level is help to judge patients’ condition, meanwhile corresponding intervention should be adopt to improve prognosis of ACS patients.
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