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Efficacy and safety of intracoronary tirofiban infusion on STEMI patients during emergency PCI
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Abstract: Objective: To evaluate the efficacy and safety of tirofiban infusion to infarct related vessels on patients with ST segment elevation myocardial infarction (STEMI) during emergency percutaneous coronary intervention (PCI). Methods: From Jan 2013 to Jun 2014, a total of 30 STEMI patients were enrolled as tirofiban group (tirofiban 500μg was infused to infarct related vessels during emergency PCI), and received intravenous drip of tirofiban 0.1 μg·kg-1·min-1 for 24h after stent implantation; another 31 STEMI patients were regarded as pure stenting group during the same period and they received direct stent implantation during emergency PCI. Computer-assisted Quantitative Blush Evaluator (QuBE) score, left ventricular ejection fraction (LVEF) during hospitalization and after six-month follow-up and incidence rate of major adverse cardiovascular events were compared and analyzed between two groups. Results: There were no significant difference in baseline data between two groups, P>0.05. Compared with pure stenting group, after six months, there were significant rise in QuBE score [(10.88±5.03) scores vs. (14.70±6.69) scores] and LVEF [(57.19±4.59)% vs. (59.80±5.34)%], and significant reduction in incidence rate of MACE (35.5% vs. 10.0%) in tirofiban group, P<0.05 all. Conclusion: Tirofiban application in infarct related vessels during emergency PCI in STEMI patients can effectively and safely improve myocardial microcirculation perfusion level and it is worth extending. 
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冠脉注入替罗非班对急诊经皮冠状动脉介入治疗的ST段抬高型心肌梗死患者的有效性和安全性/李佳璐1,2, 苏哲1,王旖旎2, 周长勇2//1. 青岛大学, 山东 青岛 266021; 2. 青岛大学附属医院急诊内科
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摘要: 目的: 评价ST段抬高型心肌梗死(STEMI)患者急诊经皮冠状动脉介入治疗(PCI)中在梗死相关血管注射替罗非班的有效性和安全性。方法:我科2013年1月至2014年6月收治的30例STEMI患者作为替罗非班组，急诊PCI术中梗死相关血管内应用替罗非班500μg，植入支架后静脉滴注24h替罗非班0.1 μg·kg-1·min-1；同期的31例STEMI患者作为单纯支架组，急诊PCI术后直接植入支架。比较并分析两组支架植入后计算机辅助定量心肌灌注评分(QuBE分值)，住院期间及6个月随访左心室射血分数(LVEF)、主要不良心血管事件(MACE)发生率。结果: 两组患者基线资料差异无统计学意义(P>0.05)。6个月后,与单纯支架组比较，替罗非班组QuBE分值[(10.88±5.03)分比(14.70±6.69)分]及LVEF[(57.19±4.59)%比(59.80±5.34)%]显著升高，而MACE发生率(35.5%比10.0%)显著降低， (P均<0.05。结论: ST段抬高型心肌梗死患者急诊经皮冠状动脉介入治疗中在梗死相关血管应用替罗非班可以有效,安全地改善心肌微循环灌注水平，值得推广。
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Early recovery of infarct-related artery perfusion is a preferred treatment for patients with ST segment elevation myocardial infarction (STEMI) [1]. However, study indicated that some patients, who have been restored epicardial coronary flow perfusion, still possessed hypoperfusion of myocardial microcirculation [2]. Myocardial microcirculation disturbance will seriously affect short-term prognosis and incidence rate of major adverse cardiovascular events (MACE) in patients. The present study evaluated therapeutic effect of intracoronary tirofiban infusion on STEMI patients during emergency percutaneous coronary intervention (PCI) using Quantitative Blush Evaluator (QuBE) score. 

1  Data and methods

1.1 Patient selection and grouping

A total of 61 STEMI patients undergoing emergency PCI from Jan 2013 to Jun 2014 were selected. They were randomly divided into tirofiban group (n=30) and pure stenting group (n=31). Inclusion standards were as follow: (1) Myocardial infarction onset within 12h; (2) ECG shows ST segment elevation ≥0.2mV on two adjacent chest lead or ST segment elevation ≥0.1mV on limb lead; (3) Coronary angiography indicates total or subtotal occlusion of infarct-related vessels, TIMI flow ≤class Ⅱ. Exclusion standards were as follow: (1) < 30 years old; (2) Allergic to other anticoagulation or antiplatelet drugs; (3) Suffering from other diseases affecting patient’s survival rate and MACE, such as heart valvular disease, blood diseases, malignant tumor and liver diseases etc.; (4) A history of stent implantation or thrombolysis [3]; (5) Repeated myocardial infarction caused by infarct-related vessel; (6) Being unable to get effective QuBE score, such as angiographic postural inadequacy, hemorrhage between myocardium, inadequate preserve time for contrast agent and lack of contrast agent etc. 

1.2 Methods 

1.2.1 Myocardial Quantitative Blush Evaluator software (QuBE software)  QuBE software is a currently advanced computer-assisted quantitative evaluating microcirculation perfusion software. It analyzes angiographic data of patients, calculated maximum increasing rate and maximum decreasing rate of contrast agent filling and discharging in vessels, then obtains concrete QuBE score, and evaluated blood perfusion level in microcirculation scientifically and quantitatively. The calculation demands specific angiographic posture and time. Figure 1 shows the typical screenshot of the program. 
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Figure 1 Screenshot of QuBE  (Left: blood distribution area of end of infarct-related vessels selected by polygon, Right: blood perfusion results of selected area, calculated by QuBE software)

1.2.2 Therapeutic methods and indexes  Tirofiban group received tirofiban 500μg infusion to infarct-related vessel, and intravenous drip of tirofiban 0.1 μg·kg-1·min-1 for 24h after stent implantation. Pure stenting group didn’t receive tirofiban but received direct stent implantation during operation. Baseline data, including blood glucose level, white blood cell counting and fibrinogen etc., were collected instant after hospitalization, QuBE score was calculated; left ventricular ejection fraction (LVEF) was followed up during hospitalization and after six months, and incidence rate of MACE, including death, heart failure, re-myocardial infarction, revascularization, recurrent angina pectoris and rehospitalization etc. was followed up after six months. 

1.3 Statistical analysis

    SPSS 20.0 software was used to perform statistical analysis. Measurement data were expressed as mean ± standard deviation (
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), its comparison between two groups was performed using t test. 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 baseline data between two groups 

There were no significant difference in baseline data, including gender, age, heart rate, body mass index (BMI), systolic blood pressure, diastolic blood pressure, previous history of smoking, diabetes mellitus, hypertension, distribution of infract- related vessels, blood glucose and white blood cell counting instant after hospitalization etc. between two groups, P>0.05. QuBE score of tirofiban group was significantly higher than that of pure stenting group, P=0.014. They were shown in table 1. 

Table 1 Comparison of interrelated data between two groups

	
	Tirofiban group

(n=30)
	Pure stenting group

(n=31)
	t/χ2
	   P

	QuBE score (scores)
	14.70±6.69△
	10.88±5.03
	 2.525
	  0.014

	Age (years)
	61.80±11.83
	60.00±13.66
	 0.549
	  0.585

	Male n (%)
	23(76.7)
	28(90.3)
	 2.074
	  0.150

	Heart rate (beats/min)
	78.47±17.35
	76.22±15.24
	 0.536
	  0.594

	Body mass index (kg/m2)  
	24.34±2.48
	24.81±3.72
	 0.579
	  0.565

	Systolic blood pressure (mmHg)
	122.77±18.74
	126.58±22.09
	 0.726
	  0.471

	Diastolic blood pressure (mmHg)
	76.87±14.79
	75.74±18.54
	 0.261
	  0.795

	Hypertension n (%)
	10(33.3)
	17(54.8)
	 2.858
	  0.091

	Diabetes mellitus n (%)
	11(36.7)
	8(25.8)
	 0.838
	  0.360

	Smoking n (%)
	21(70.0)
	26(83.9)
	 1.659
	  0.198

	Brain natriuretic peptide (ng/ml)
	1256.92±1593.18 
	1602.49±2555.86 
	 0.650
	  0.518

	Creatinine (mmol/L)
	85.50±57.77
	90.24±38.54
	 0.378
	  0.706

	Total cholesterol (mmol/L)
	4.90±1.25
	4.87±1.30
	 0.107
	  0.915

	HDL-C (mmol/L)
	1.04±0.25
	1.18±0.38
	 1.703
	  0.094

	LDL-C (mmol/L)
	2.80±0.76
	2.91±0.92
	 0.530
	  0.598

	Fibrinogen (g/L)
	3.38±0.91
	3.37±0.83
	 0.020
	  0.984

	Blood glucose instant after hospitalization (mmol/L)
	9.41±4.52
	8.89±4.55
	 0.445
	  0.658

	White blood cell counting instant after hospitalization (109/L)
	10.38±3.05
	9.17±3.16
	 1.530
	  0.131

	Infarct related vessels
	
	
	 0.146
	  0.930

	LAD   n (%)
	20 (66.7)
	22(71.0)
	
	

	LCX   n (%)
	2 (6.7)
	2 (6.5)
	
	

	RCA   n (%)
	8 (26.7)
	7 (22.6)
	
	


QuBE: Quantitative Blush Evaluator score, HDL-C: High density lipoprotein cholesterol, LDL-C: Low density lipoprotein cholesterol, LAD: Left anterior descending artery, LCX: Left circumflex artery, RCA: Right coronary artery. Compared with pure stenting group △P<0.05. Similarly hereinafter. 
2.2 Comparison of heart function and prognosis between two groups after PCI

    There was no significant difference in LVEF between two groups during hospitalization, P=0.851. Compared with pure stenting group after six months, LVEF significantly rose and incidence rate of MACE significantly reduced in tirofiban group, P<0.05 both. They were shown in table 2. 

Table 2   Comparison of LVEF and incidence rate of MACE between two groups during hospitalization and six-month follow up
	
	Tirofiban group

(n=30)
	Pure stenting group
(n=31)
	t/χ2
	   P

	LVEF (%)
During hospitalization     
	55.97±9.83
	56.42±8.89
	 0.189
	  0.851

	After six months 
	59.80±5.34△
	57.19±4.59 
	 2.046
	  0.045

	MACE n (%) After six

months 
	3 (10.0%)△
	11 (35.5%)
	 5.599
	  0.018


LVEF: Left ventricular ejection fraction, MACE: Major adverse cardiovascular event. 

3  Discussion

Researches indicated that myocardial microcirculation hypoperfusion existed in about 30% STEMI patients undergoing direct PCI [4, 5]. The major mechanisms are: coronary microvascular endothelial swelling, vasospasm, microthrombosis and plaque chip blocking, platelet activation and aggregation, oxygen free radical damage, inflammation and intervention injury etc.[6]. Microcirculation disturbance raises mortality of patients, especially for those undergoing emergency PCI [7]. Therefore, effective prevention and treatment of vascular reperfusion microcirculation disturbance are of important significance for improving patients’ survival rate, prognosis and preventing complications. 

   There are a variety of methods to prevent and treat vascular reperfusion microcirculation disturbance in clinic, an early and effective drug is vasodilator verapamil. Its major mechanism is inhibiting calcium influx of cardiac vascular smooth muscle cells, making cardiac coronary artery and small artery dilate, then relieve and prevent vasospasm. Platelet GPⅡb/Ⅲa receptor antagonist tirofiban possesses the strongest antiplatelet effect. Along with research on microcirculation disturbance mechanism develops and application of tirofiban in microcirculation disturbance, tirofiban receives more and more attention [8-10]. Through binding with fibrinogen, tirofiban inhibits activation, aggregation and adhesion of platelet, reduces the thrombus burden, improves vascular reperfusion injury, protects endothelial cells, elevates success rate of intervention and improves blood flow [11, 12]. Guidelines for ST elevation myocardial infarction of American College of Cardiology Foundation (ACCF) / American Heart Association (AHA) in 2013 listed platelet GPⅡb/Ⅲa receptor antagonist as a Ⅰc evidence for STEMI patients undergoing direct PCI. 

A large number of clinical trials confirmed that QuBE not only provided objective basis for myocardial coronary micro-particle obstruction [13, 14], but also found that high QuBE score was inversely correlated with infarct size and cardiac transmural extent through comparison with enhanced cardiac MR [15], and it can evaluate microcirculation perfusion level after infarct related vessel opening in patients accurately. Results of the present study indicated that QuBE score of tirofiban group was significantly higher than that of pure stenting group (P<0.05), suggesting that intracoronary tirofiban perfusion during emergency PCI in STEMI patients can significantly improve blood flow perfusion of cardiac vascular microcirculation after reperfusion. The present study indicated that incidence rate of MACE within six months after PCI in tirofiban group was significantly lower than that of pure stenting group, suggesting that intracoronary infusing  tirofiban during emergency PCI in STEMI patients can significantly reduce incidence of postoperative MACE ,and indicated that intracoronary infusing tirofiban is safe. 

In summary, intracoronary tirofiban infusion can significantly improve microcirculation disturbance after infarct related recanalization, reduce incidence rate of postoperative MACE in STEMI patients after emergency PCI, and provide a safe therapeutic method for STEMI patients. 
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