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Influencing factors of in-stent restenosis after coronary artery stent implantation
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Abstract: Objective: To analyze influencing factors of in-stent restenosis after coronary artery stent implantation, to provide theoretical support for clinical prevention of restenosis. Methods: Clinical data of 123 patients, who received coronary artery stent implantation in our hospital from Mar 2011 to Sep 2013 and received coronary angiography follow-up one year after operation, were retrospectively analyzed. In-stent restenosis was regarded as stenosis of inner diameter of implanted stent≥50%, so patients were divided into restenosis group (n=35) and non-restenosis group (n=88). Multi-factor Logistic regression analysis was used to analyze influencing factors of coronary in-stent restenosis. Results: Compared with non-restenosis group, there were significant reductions in serum level of total bilirubin [(14.02±6.76) μmol/L vs. (10.90±4.51) μmol/L] and stent diameter [(3.06±0.86) mm vs. (2.87±0.44) mm] in restenosis group, P<0.01 both. Multi-factor Logistic regression analysis indicated that blood glucose level was independent risk factor for restenosis after coronary artery stent implantation (OR=2.545, P=0.035), while stent diameter and serum level of total bilirubin were its protective factors (OR=0.857, 0.850, P<0.05 both). Conclusion: Blood glucose level is an independent risk factor for restenosis after coronary artery stent implantation, while stent diameter and serum level of total bilirubin are its protective factors.
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摘要：目的：分析冠状动脉支架置入术后支架内再狭窄的影响因素，为临床预防再狭窄提供理论支持。方法：回顾性分析自2011年3月至2013年9月在我院行冠脉支架置入术，并于术后1年行冠脉造影随访的123例患者的临床资料。以置入支架内径狭窄≥50%为再狭窄，分为再狭窄组(35例)和无再狭窄组(88例)。采用多因素Logistic回归分析分析冠脉支架内再狭窄的影响因素。结果：与无再狭窄组比较，再狭窄组血清总胆红素水平[(14.02±6.76) μmol/L比(10.90±4.51) μmol/L]显著降低、支架直径[(3.06±0.86) mm比(2.87±0.44) mm]显著减小，P均<0.01。多因素Logistic回归分析结果显示，血糖水平是冠状动脉支架术后再狭窄的独立危险因素(OR=2.545, P=0.035)，而支架直径和血清总胆红素水平是其保护因素(OR=0.857, 0.850, P均<0.05)。结论：血糖水平是冠状动脉支架内再狭窄的危险因素，支架直径和血清总胆红素水平是其保护因素。
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Coronary artery stenosis is one of main causes of heart disease. Its main therapeutic measures are percutaneous coronary intervention (PCI) and intracoronary stent implantation, but incidence rate of in-stent restenosis is as high as 15%~30% [1-3]. Restenosis becomes a problem bothering clinical physicians, and was urgent needing to prevent occurrence.

The present study retrospectively analyzed clinical data of 123 patients, who received coronary stent implantation in our hospital and coronary angiography (CAG) follow-up one year after operation, and analyzed influencing factors for restenosis after coronary stent implantation. 

1. Data and methods

1.1 General data

A total of 123 patients, who hospitalized in our hospital and received coronary stent implantation from Mar 2011 to Sep 2013, were enrolled, including 91 males and 32 females with age 47~77 (60.1±9.9) years. Inclusion standards were as follow: Coronary artery disease was diagnosed by coronary angiography, patients received coronary stent implantation in our hospital, and possessed complete postoperative follow-up data. 

1.2 Methods

All patients with coronary heart disease (CHD) received PCI and coronary stent implantation operation according to standard operation procedures, and they received proper doses of clopidogrel and aspirin before operation. Successful coronary stent implantation was defined as residue stenosis < 30% and anterior blood flow reached TIMI class 3, these patients were enrolled as no restenosis group (n=88); Postoperative artery in-stent restenosis was defined as: compared with after interventional therapy immediately, postoperative CAG showed that inner diameter of stent reduced by 50%; and these patients were enrolled as restenosis group (n=35).

1.3 Statistical treatment

SPSS 17.0 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. Multi-factor Logistic regression analysis was used, odds ratio (OR) and 95%CI of all influencing factors were calculated, and influencing factors for restenosis after coronary stent implantation were analyzed. P<0.05 was regarded as possessing significant difference. 
2. Results

2.1 Comparison of laboratory test results between two groups

   There were no significant difference in levels of serum uric acid, total cholesterol, alanine aminotransferase (ALT) and aspartate transminase (AST) between two groups (P>0.05 all). Serum level of total bilirubin in restenosis group was significantly lower than that of non-restenosis group, P<0.01. They were shown in table 1. 
2.2 Coronary stent implantation condition in two groups

There were no significant difference in length and number of stents between two groups (P>0.05); stent diameter of restenosis group was significantly shorter than that of non- restenosis group, P<0.01. They were shown in table 2. 

Table 1 Comparison of biochemical index levels between two groups (
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	Restenosis group (n=35)
	Non- restenosis group (n=88)
	t
	P

	Serum uric acid (μmol/L)
	405.64±76.54
	399.85±78.98
	1.235
	0.657

	Total cholesterol (mmol/L)
	4.78±1.28
	4.95±2.50
	1.434
	0.645

	ALT (U/L)
	31.55±12.02
	29.95±15.40
	1.778
	0.342

	AST (U/L)
	35.65±16.01
	36.78±12.87
	1.126
	0.875

	Serum total bilirubin (μmol/L)
	10.90±4.51△△
	14.02±6.76
	6.128
	0.007

	Blood glucose (mmol/L)
	8.35±1.34△
	6.78±1.22
	3.996
	0.012


ALT: Alanine aminotransferase, AST: Aspartate transminase, compared with non- restenosis group△P<0.05, △△P<0.01. Similarly hereinafter. 
Table 2 Comparison of stent implantation condition between two groups (
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	Restenosis group (n=35)
	Non- restenosis group (n=88)
	t
	P 

	Stent diameter (mm)
	2.87±0.44△△
	3.06±0.86
	6.281
	0.003

	Stent length (mm)
	22.58±6.73
	22.75±6.61
	1.023
	0.687

	Number of stents
	1.85±0.95
	1.81±1.24
	1.211
	0.665


2.3 Multi-factor Logistic regression analysis

   The correlation analysis between in-stent restenosis after coronary stent implantation and its related influencing factors was accomplished, its results indicated that in-stent restenosis was positively correlated with blood glucose level (B=0.342, p=0.035) and negatively correlated with stent diameter and serum total bilirubin level (B= - 0.342, p=0.330). Multi-factor Logistic gradual regression analysis indicated that blood glucose level was an independent risk factor for in-restenosis after coronary stenting (OR=2.545，P<0.05), while stent diameter and serum level of total bilirubin were its protective factors (OR=0.857, 0.850, P=0.044,0.042).

Table 3  Multi-factor Logistic regression analysis
	Variable
	B
	OR
	95%CI
	P

	Blood glucose
	0.342
	2.545
	1.594-4.575
	0.035

	Stent diameter
	-0.321
	0.857
	0.507-0.879
	0.044

	Serum total bilirubin
	-0.330
	0.850
	0.739-0.980
	0.042


3. Discussion  

Coronary atherosclerotic heart disease (CHD) is heart disease caused from atherosclerosis and a most frequent disease type of atherosclerosis, and it’s also a frequent chronic disease that seriously damages human health. CHD usually occurs after 40 years old, and male patients are more than female patients. Along with lifestyle changes and living level improves, morbidity and mortality of CHD shows increasing trend year by year [4, 5]. Because therapeutic effect of traditional medication is limited and surgical coronary artery bypass grafting possess disadvantages of large trauma and cannot be multiple replication [6], PCI can solve these problems, but in- stent restenosis after coronary stent implantation is urgent needing to solve. For mechanism of in-stent restenosis, current researches generally considered that vascular intimal hyperplasia may be the main mechanism. During stent implantation, inevitable vascular wall damage and body inflammation caused by stent as foreign matter may trigger, so lead to vascular intimal hyperplasia and restenosis formation [7, 8]. 

In the present study, multi-factor Logistic regression analysis indicated that blood glucose level was an independent risk factor for in-stent restenosis after coronary stent implantation (OR=2.545，95%CI 1.594-4.575), which is consistent with related domestic and foreign research results. In-stent restenosis related to DM may be that proliferation of smooth muscle cells is related to insulin level, hyperplasia of smooth muscle cells lead to endothelial cell functional disorder, increased platelet aggregation, leading to imbalance between coagulation and anticoagulation system, which may be inducing cause of high incidence of in- stent restenosis after coronary stent implantation in DM patients [9, 10]. Therefore, communication and publicity among physicians, nurses and patients should be enhanced in clinic in order to control blood glucose effectively and reasonably. The present study indicated that serum level of total bilirubin in restenosis group was significantly lower than that of no restenosis group (P<0.01). Multi-factor Logistic regression analysis indicated that serum level of total bilirubin (OR=0.850，95%CI 0.739-0.980) was a protective factor for in-stent restenosis. Some researches indicated that bilirubin possessed anti-free radical oxidation and inhibiting inflammatory effect, it can relieve damage of oxygen free radical to vascular wall, and play a key role in preventing atherosclerosis occurrence [11-13]. The present study found that implanted stent diameter of restenosis group was significantly shorter than that of non-restenosis group (P<0.01), multi-factor Logistic regression analysis indicated that stent diameter (OR=0.857, 95%CI 0.507-0.879) was a protective factor for in-stent restenosis. 

Disadvantages of our study include: retrospective analysis cannot avoid selective offset factors, and sample amount was small, so it calls for multi-sample and multi-center prospective research to provide even more evidence for prevention of coronary in-stent restenosis; and should be performed also through changing people’s living habits, reducing as much trauma as possible during operation and enhancing postoperative inflammation inhibition and anti-inflammation medication etc. 
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