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Significance of detection of inflammatory markers for assessing patient’s condition in patients with coronary heart disease
HE Dong-ming, LI Hong-kun//Department of Cardiology, Second People’s Hospital of Qinzhou City, Qinzhou, Guangxi, 535000, China

Abstract: Objective: To study significance of detection of serum levels of high sensitive C reactive protein (hsCRP), tumor necrosis factor-α (TNF-α) and interleukin-8 (IL-8) for assessing patient’s condition in patients with coronary heart disease (CHD). Methods: Serum levels of hsCRP, TNF-α and IL-8 were measured in 78 CHD patients undergoing percutaneous coronary intervention (PCI) before and three months after PCI. Among CHD patients, there were 17 patients with acute myocardial infarction (AMI), 36 patients with unstable angina pectoris (UAP) and 25 patients with stable angina pectoris (SAP). Their levels of above indicators were compared with those of 47 healthy subjects (normal control group). Results: （1）Compared with normal control group, there were significant increase in serum levels of hsCRP [ (1.96±0.60) mg/L vs. (22.43±9.68) mg/L, (18.27±8.56) mg/L], TNF-α [ (11.26±3.82) ng/L vs. (60.12±19.37) ng/L, (40.33±15.48) ng/L] and IL-8 [ (48.26±20.87) ng/L vs. (120.36±33.32) ng/L, (105.92±34.2) ng/L] in AMI group and UAP group before treatment (P<0.01 all), and Pearson linear correlation analysis showed that hsCRP was positively correlated with levels of TNF-α and IL-8 (r=0.873~0.956, P<0.01 all); （2）Serum level of hsCRP in SAP group [(6.04±2.38) mg/L] was significantly higher than that of normal control group (P<0.01); （3）Compared with before PCI, there were significant decrease in serum levels of hsCRP[(13.89±6.13) mg/L vs. (2.06±1.42) mg/L], TNF-α[(38.26±14.27) ng/L vs. (13.76±4.12) ng/L] and IL-8[(98.96±32.9) ng/L vs. (50.12±19.85) ng/L] in CHD patients three-month after PCI (P<0.01 all), and they were no significant difference compared with normal control group (P>0.05 all). Conclusions: Detections of serum levels of hsCRP, TNF-α and IL-8 in CHD patients are of certain significance for diagnosis, treatment and prognosis prediction of CHD.  
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摘要：目的：探讨检测血清超敏C反应蛋白（hsCRP）、血清肿瘤坏死因子-α(TNF-α)、白细胞介素-8(IL-8) 对评估冠心病(CHD)患者病情的临床意义。方法：检测78例接受经皮冠状动脉介入术治疗（PCI）治疗的CHD患者入院前及入院3个月后血清hsCRP、TNF-α和IL-8水平。其中包括急性心肌梗死（AMI）17例，不稳定型心绞痛(UAP)36例，稳定型心绞痛(SAP)25例。另47例健康人设为正常对照组。结果：(1) 与正常对照组比较，AMI组和UAP组患者血清hsCRP [ (1.96±0.60) mg/L比(22.43±9.68) mg/L、(18.27±8.56) mg/L]、TNF-α[ (11.26±3.82) ng/L比(60.12±19.37) ng/L、(40.33±15.48) ng/L]和IL-8[ (48.26±20.87) ng/L比(120.36±33.32) ng/L、(105.92±34.2) ng/L]水平明显升高（P均<0.01），且Pearson直线相关分析显示hsCRP与TNF-α、IL-8水平呈正相关（r=0.873~0.956,P均<0.01）；(2) SAP组PCI前血清hsCRP水平[(6.04±2.38) mg/L]较正常对照组明显升高（P<0.01）；(3) 与PCI术前比较，CHD患者PCI 3个月后血清hsCRP[(13.89±6.13) mg/L比(2.06±1.42) mg/L]、TNF-α[(38.26±14.27) ng/L比(13.76±4.12) ng/L]和IL-8[(98.96±32.9) ng/L比(50.12±19.85) ng/L]水平明显下降（P均<0.01），较正常对照组无明显差异（P均>0.05）。结论：检测冠心病患者血清hsCRP、TNF-α和IL-8对冠心病的诊疗、预后预测有一定的临床意义。
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Local or general inflammation of coronary artery plays an important role in occurrence and development of coronary heart disease (CHD). Detection of serum inflammatory markers, such as high sensitive C reactive protein (hsCRP), tumor necrosis factor (TNF) –α and interleukin (IL) -8, may contribute to diagnosis, treatment and prediction of prognosis in CHD patients. Through comparison of changes of serum levels of hsCRP, TNF–α and IL-8 between normal subjects and CHD patients before and after treatment, the present study explores clinical significance of their changes. 

1. Data and methods

1.1 Subjects

A total of 78 CHD patients who admitted in our hospital and underwent percutaneous coronary intervention (PCI) from Jan 2010 to May 2011 were enrolled, including 56 males and 22 females with age (56.3±10.7) years old. Among the 78 CHD patients, there were 17 cases with acute myocardial infarction (AMI, AMI group), including 12 males and five females with age (59.4±10.6) years old; 36 cases with unstable angina pectoris (UAP, UAP group), 26 males and 10 females with age (57.6±9.8) years old; 25 cases with stable angina pectoris (SAP, SAP group), 18 males and seven females with age (58.6±8.4) years old. Inclusion standards were as follow: one artery or its branch had stenosis >75% in coronary angiography at least, and patients undergoing stent implantation, postoperative use of aspirin and clopidogrel, atorvastatin used for lipid regulation, received review after three months. Exclusion standards were as follow: acute or chronic infection, systemic immune diseases, cancer, severe liver or renal dysfunction, recent operation or wound, rheumatic diseases et al. There were 47 cases in normal control group, who were healthy staff and retirees from our hospital in the same period, including 32 males and 15 females with age (58.8±10.3) years old. There were no significant difference in general data between CHD group and normal control group (P>0.05). 
1.2 Methods

1.2.1 Sample collection: Peripheral venous blood of 10 ml was taken from CHD patients accorded with inclusion standards at the beginning of admission; standing 30 min at room temperature, centrifuged at 3000 r/min for 15 min and then serum was separated. Serum of upper layer was stored in -80℃ fridge and the same batch of samples was detected within three months. The blood samples for review were collected in three months after discharge, serum was separated and stored in -80℃ fridge, and detected together at last. Data and blood sample of healthy subjects were provided by healthy examination center.

1.2.2 Measurements of levels of hsCRP, TNF–α and IL-8: Immunoturbidimetry was used to measure serum level of hsCRP, its reagent was provided by Beijing Zhongsheng Company, and the instrument was Olympus AU640 automatic biochemical analyzer. Double-antibody sandwich enzyme-linked immunosorbent assay (ELISA) was used to measure concentrations of TNF–α and IL-8. The human TNF–α ELISA kits and human IL-8 ELISA kits were provided by Shenzhen Jingmei Company, their measurements were performed with assistance of professional staff of our department of laboratory and strictly according to instructions of kits. 

1.3 Statistical treatment

SPSS 13.0 software was used to perform statistical analysis. Measurement data were expressed as (
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) and its comparison was performed using t test, and inspection level was α=0.05. Pearson linear correlation analysis was used to analyze relationship among hsCRP, TNF–α and IL-8. 

2. Results

2.1 Comparison of serum levels of hsCRP, TNF–α and IL-8 among all groups before treatment

Serum levels of TNF–α and IL-8 in AMI group and UAP group were significantly higher than those of normal control group (P<0.01 all); there were no significant difference in serum levels of TNF–α and IL-8 between SAP group and normal control group (P>0.05). Serum levels of hsCRP in AMI group, UAP group and SAP group were significantly higher than that of normal control group (P<0.01 all), and those of AMI group and UAP group were significantly higher than that of SAP group (P<0.01). They were shown in table 1. 

Table 1 Comparison of serum concentrations of hsCRP, TNF–α and IL-8 among all groups before treatment (
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	Group
	Cases
	hsCRP (mg/L)
	TNF–α (ng/L)
	IL-8 (ng/L)

	AMI group
	17
	22.43±9.68△△▲▲
	60.12±19.37△△▲▲
	120.36±33.32△△▲▲

	UAP group
	36
	18.27±8.56△△▲▲
	40.33±15.48△△▲▲
	105.92±34.2△△▲▲

	SAP group
	25
	6.04±2.38△△
	13.02±4.43
	57.35±22.24

	Normal control group
	47
	1.96±0.60
	11.26±3.82
	48.26±20.87


Notes: hsCRP: high sensitive C reactive protein, TNF–α: tumor necrosis factor –α, IL-8: interleukin-8. AMI: acute myocardial infarction, UAP: unstable angina pectoris, SAP: stable angina pectoris. Compared with normal control group △△P<0.01; compared with stable angina pectoris group ▲▲P<0.01. Similarly hereinafter.

2.2 Correlation analysis of TNF–α, IL-8 and hsCRP in every subgroup of CHD groups before treatment

Pearson linear correlation analysis indicated that serum hsCRP level was significant positively correlated with serum levels of TNF–α and IL-8 in AMI group and UAP group (P<0.01 all), there were no significant linear correlation among TNF–α, IL-8 and hsCRP in SAP group (P>0.05). They were shown in table 2. 

Table 2 Correlation analysis among TNF–α, IL-8 and hsCRP in CHD groups
	
	TNF–α
	IL-8

	
	r
	P
	r
	P

	hsCRP
	AMI group
	0.932
	0.001
	0.956
	0.001

	
	UAP group
	0.897
	0.001
	0.873
	0.001

	
	SAP group
	0.037
	0.56
	-0.09
	0.47


Note: CHD: coronary heart disease. Similarly hereinafter. 
2.3 Comparison of serum concentrations of TNF–α, IL-8 and hsCRP between normal control group and CHD group as well as before PCI and three months after PCI
2.4     Before PCI, serum levels of hsCRP, TNF–α and IL-8 in CHD group were significantly higher than those of normal control group (P<0.01 all); three months after PCI, these three indexes significantly decreased (P<0.01), and they were not significantly different with those of normal control group (P>0.05). They were shown in table 3. 

Table 3 Comparison of serum concentrations of TNF–α, IL-8 and hsCRP between normal control group and CHD group as well as before PCI and three months after PCI (
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	Group
	Cases 
	hsCRP (mg/L)
	TNF–α (ng/L)
	IL-8 (ng/L)

	Normal control group
	47
	1.96±0.60
	11.26±3.82
	48.26±20.87

	CHD group before PCI
	78
	13.89±6.13△△
	38.26±14.27△△
	98.96±32.9△△

	CHD group 3 months after PCI
	78
	2.06±1.42**
	13.76±4.12**
	50.12±19.85**


Notes: PCI: percutaneous coronary intervention. Compared with CHD group before PCI **P<0.01.

3. Discussion 
Inflammatory is results of joint action from multiple kinds of inflammatory cells, transmitters and cytokines. Vascular reaction is central link of inflammation. Currently, many scholars thought that [1,2] inflammation involved in pathophysiological process of coronary atherosclerosis. The hsCRP is a highly sensitive inflammatory index, when cells are infected or tissues are injured and acute phase reaction occurs in body, serum hsCRP concentration significantly elevates. The elevated hsCRP level is correlated with inflammatory activity and stable state of atherosclerotic plaques. The hsCRP can combine with lipoprotein, activate complement system, produce a large number of membrane terminal attack complex（TAC）and cause arterial intimal injury. Besides, both granulocytes and monocytes all have hsCRP receptors, they are activated through their receptors; these cells cause artery intima reaction via direct or indirect action, cause vascular spasm, abnormal lipid metabolism and promote occurrence and development of acute coronary events [3]. Some study indicated that [ 4,5] serum hsCRP level was closely related with degree of coronary disease. The present study shows that after opening vessels by PCI, anti-inflammation, anti-platelet and lipid-lowering therapy for three months, serum hsCRP level significantly decreased and was no significant difference compared with that of normal subjects.

IL-8 is a proinflammatory cytokine possessing multiple and wide effects. Some study indicated that [6,7] IL-8 expression significantly increased in patients with acute coronary syndrome, the severer coronary disease was, the higher IL-8 level was. IL-8 participates in occurrence and development of atherosclerosis (AS) and progression of plaque instability. Its biological effects are: ① monocytes enter arterial vascular wall from blood circulation, and then transfer into foam cells swallowing lipid, which play a dominate role in AS occurrence; IL-8 and its receptor CXC chemokine receptor 2 (CXCR2) make more monocytes enter atherosclerotic plaques through enhancing interaction between monocyte and arterial endothelial cell, therefore promote formation and development of AS [8]; ② IL-8 possesses strong chemotactic and activating effects on neutrophil, it causes inflammatory reaction through chemotaxis of neutrophils and make neutrophils enter atherosclerotic plaques, releases enzymes for matrix degradation such as matrix metalloproteinase and elastase, promotes apoptosis of endothelial cells, then increases instability of atherosclerotic plaques, accelerates plaques clearage, finally leads to plaque rupture, thrombosis and increases risk occurring CHD events [9]. 

TNF–α is produced by activated mononuclear macrophages, it induces chemotactic and local infiltration effects of neutrophils, starts inflammatory reaction, promotes monocytes to release platelet activating factor, leukotriene and prostaglandin, promotes release of inflammatory cytokines such as IL-6, IL-8 and TNF, accelerates progression of lipid peroxidation, destroys integrity of structure and function of endothelial cells, leads to vascular endothelial cell injury and formation of microthrombi [10,11].

The present study shows that levels of hs-CRP、TNF-α and IL-6 significantly elevated in AMI group and UAP group, simultaneously there were significant positive correlation among TNF-α, IL-6 levels and hs-CRP level; three months after PCT the levels of hs-CRP, TNF-α and IL-6 significantly decreased and decreased to normal level, thus they can fully reflect patient’s condition, therefore, combined measurements of TNF–α, IL-8 and hsCRP levels in CHD patients contributes to diagnosis, monitor of patient’s condition and prognostic prediction of CHD though it is lack of specificity. 
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