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The expression level of serum IL-7 and its influence on prognosis in patients with acute coronary syndrome

ZHOU Dai-xing1, WANG Ding-miao2, ZHAN Cheng-ye1, YAN Li1, ZHONG Qiang1, LI Shu-sheng1//1. Department of Emergency, Affiliated Tongji Hospital of Tongji Medical College, Huazhong University of Science and Technology, Wuhan, Hubei, 430030, China; 2. Department of Emergency, Central Hospital of Xianning City

Corresponding author: ZHAN Cheng-ye, E-mail: zhzhzh68431@126.com 
Abstract: Objective: To explore the expression level of serum interleukin (IL)-7 in patients with acute coronary syndrome (ACS) and analyze the relationship between IL-7 level and prognosis. Methods: A total of 130 ACS patients [ACS group, including 70 cases with acute myocardial infarction (AMI) and 60 cases with unstable angina pectoris (UAP)], 33 cases with stable angina pectoris (SAP，SAP group) and 89 healthy subjects (healthy control group) were selected. IL-7 level was measured using enzyme linked immunosorbent assay (ELISA) and compared among all groups. The 130 ACS patients were followed up, and Logistic regression analysis was used to analyze the relationship between IL-7 level and prognosis. Results: Compared with healthy control group and SAP group, there was significant rise in IL-7 level in UAP group and AMI group [(1.84±0.47) pg/ml, (2.11±0.63) pg/ml vs. (4.87±0.52) pg/ml, (5.15±0.71) pg/ml, P<0.05 or P<0.01]. There were no significant difference in IL-7 level between healthy control group and SAP group, UAP group and AMI group (P>0.05 both); Logistic regression analysis indicated that expression level of serum IL-7 was an independent risk factor for adverse cardiovascular events in ACS patients (OR=1.212, 95%CI:1.061-1.418). Conclusion: Interleukin-7, as an important inflammatory cytokines, its serum level abnormally elevated in patients with acute coronary syndrome, it may have important prognostic value.
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摘要：目的：探讨急性冠脉综合征（ACS）患者血清白细胞介素（IL）-7表达水平并分析其与预后的关系。方法：选择ACS患者130例（急性心肌梗死70例，不稳定型心绞痛60例）、稳定型心绞痛患者33例（SAP组）、健康体检者89例（健康对照组），使用ELISA法检测各组IL-7水平并进行比较，并跟踪随访130例ACS患者的病情，通过Logistic回归分析判断IL-7水平与预后的关系。结果：与健康对照组和SAP组比较，UAP组和AMI组IL-7水平均显著升高[(1.84±0.47) pg/ml、(2.11±0.63) pg/ml比(4.87±0.52) pg/ml、(5.15±0.71) pg/ml，P<0.05或P<0.01]，健康对照组与SAP组，UAP组与AMI组之间IL-7水平无显著差异（P均>0.05）；Logistic回归分析显示，ACS患者血清中IL-7的水平是发生不良心血管事件的独立危险因素(OR=1.212，95％CI:1.061-1.418)。结论：白细胞介素-7作为机体重要的炎症因子之一，其水平在急性冠脉综合征患者的异常升高，可能具有判断疾病预后的重要价值。
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Now along with people’s living level increases, diet changes and ageing aggravates, incidence rate of acute coronary syndrome (ACS) rises year by year [1]; ACS is a series of clinical symptoms resulted from myocardial ischemia caused by cardiac coronary obstruction, which mainly includes acute myocardial infarction (AMI) and unstable angina pectoris (UAP); since ACS occurs urgently and possesses high mortality risk etc., it brings enormous pressure on patients themselves and the whole social medical system. Previous research proved that the main cause of ACS occurrence is that the atherosclerotic plaques cause plaque damage, rupture, thrombosis, then obstruct vessels, during this process；inflammatory reaction is thought to be an important link in its occurrence and development [2]. Previous research thought that peripheral serum levels of related inflammatory factors, such as C reactive protein, tumor necrosis factor (TNF)-α, interleukin (IL)-6 and IL-8 etc., significantly changed in ACS patients [3]. But as an important cytokine in human immune system, expression level of IL-7 in ACS patients is still not very clear; therefore, the present study tried to measure serum level of IL-7 in ACS patients in order to explore its influence on prognosis. 

1. Materials and methods

1.1 Subjects

The data of 130 ACS patients, who visited to our hospital from Sep 2009 to Mar 2013, were collected, including 73 males and 57 females with age (55.4±10.1) years, and 70 AMI cases and 60 UAP cases; diagnosis of all above patients according to the diagnostic standard formulated by American College of Cardiology/American Heart Association [4]; a total of 33 patients with stable angina pectoris (SAP) visited to our department of cardiology in the same period were randomly selected as disease control (SAP group), including 23 males and 10 females with age (49.2±8.3) years, all UAP patients possessed stable condition; their frequency, duration and relieving methods of angina pectoris were also quite stable. The 89 healthy subjects according to health examination in our hospital were regarded as healthy control group, including 49 males and 40 females with age (42.6±13.5) years. All subjects were excluded for other heart diseases, liver or renal diseases, tumor, immune related diseases and other systemic diseases; besides, the present study was approved by Ethics Committee of our hospital, and all patients were informed and consent. 

1.2 Serum sample collection

For SAP patients and healthy control group, the 5ml fasting venous blood was taken in morning and placed in non-anticoagulation tube, centrifuged at 3000rpm under 4oC for 15min, then serum was collected in EP tube, stored at -80oC for enzyme liked immunosorbent assay (ELISA); blood sample was collected in UAP group on 10h after last onset and in AMI patients on 4h after onset according to above method. 

1.3 IL-7 measurement method

ELISA was used to measure peripheral serum concentration of IL-7; IL-7 ELISA kits were bought from Shanghai CapitalBio Corporation, double antibody sandwich method was used to measure IL-7 concentration. Serum IL-7 level in each sample was calculated according to optical density of patient’s serum sample and standard curve formulated using standard substance. 

1.4 Regular follow-up of ACS patients

After interventional therapy, thrombolysis and other non-reperfusion treatment, every ACS patients were followed up for major adverse cardiovascular events (MACE, including death, heart failure, recurrent myocardial infarction etc.) in 1~2 years by outpatient follow-up, telephone investigation and home visit etc. 

1.5 Statistical method

    SPSS 18.0 software was used to perform statistical analysis. Measurement data were expressed as mean ± standard deviation (
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), for IL-7 concentration comparison, whether data of each group were accorded with normal distribution and variance was of homogeneity were judged at first, if they were, one-way ANOVA was performed, and LSD-t method was used to compare IL-7 concentration between any two groups; numeration data were expressed as percentage, and its comparison was performed using chi-square test, meanwhile, Logistic regression analysis was used to judge prognostic value of IL-7; the test level was 0.05 all. 

2. Results

2.1 Comparison of general data among AMI, UAP and SAP group

There were no significant difference in gender, age, smoking history, hypertension, body mass index and relative blood lipid indexes among AMI group, UAP group and SAP group (P>0.05 all), indicating that general condition was comparable, which provided the basis for further analyzing influence of IL-7 on prognosis. They were shown in table 1. 

 Table 1 Comparison of general data among AMI, UAP and SAP group
	Index
	AMI group
	UAP group
	SAP group
	F/χ2
	P

	Cases n
	70
	60
	33
	
	

	Gender (male/female)
	38/32
	35/25
	23/10
	4.13
	0.14

	Age (years)
	54.3±11.1
	48.6±8.1
	49.2±8.3
	2.11
	0.075

	Smoking n (%)
	36(51.4)
	34(56.7)
	20(60.6)
	1.02
	0.58

	Hypertension n (%)
	56(80.0)
	48(80.0)
	26(78.8)
	2.03
	0.39

	Body mass index (kg/m2)
	24.3±2.11
	25.1±1.69
	23.9±2.15
	1.98
	0.21

	Total cholesterol (mmol/L)
	4.31±0.87
	4.07±0.94
	4.58±0.73
	1.64
	0.28

	Triglyceride (mmol/L)
	2.03±0.72
	1.96±0.83
	2.22±0.91
	1.38
	0.30

	LDL-C (mmol/L)
	2.15±0.86
	2.06±0.71
	2.28±0.66
	0.71
	0.51

	HDL-C (mmol/L)
	1.43±0.38
	1.32±0.44
	1.51±0.40
	0.12
	0.60


AMI: Acute myocardial infarction, UAP: Unstable angina pectoris, SAP: Stable angina pectoris, LDL-C: Low density lipoprotein cholesterol, HDL-C: High density lipoprotein cholesterol. Similarly hereinafter. 

2.2 Comparison of serum IL-7 level among all groups

Serum IL-7 levels in AMI group and UAP group were significantly higher than those of SAP group and healthy control group (P<0.05 or P<0.01). There were no significant difference in IL-7 level between healthy control group and SAP group, UAP group and AMI group (P>0.05 both). They were shown in table 2. 

	
	Healthy control group
	SAP group
	UAP group
	AMI group
	F
	P
	P1
	P2
	P3
	P4
	P5
	P6

	IL-7 (pg/ml)
	1.84±0.47
	2.11±0.63
	4.87±0.52
	5.15±0.71
	7.81
	0.001
	0.31
	0.01
	0.01
	0.02
	0.03
	0.24


Table 2 Comparison of serum IL-7 level among all groups
IL-7: Interleukin-7. P1: Comparison between healthy control group and SAP group, P2: Comparison between healthy control group and UAP group, P3: Comparison between healthy control group and AMI group, P4: Comparison between SAP group and UAP group, P5: Comparison between SAP group and AMI group, P6: Comparison between UAP group and AMI group. 

2.3 Influence of serum IL-7 level on prognosis in ACS patients

In present study, the dropout rate was 7.7% (10/130) among the 130 ACS patients. Then Logistic regression analysis was performed on prognosis of ACS and serum IL-7 level etc. The results indicated that serum IL-7 level, smoking and hyperlipidemia were independent risk factors for poor prognosis (OR=1.212, 95%CI: 1.061-1.418; OR=2.734, 95%CI: 1.514-6.413; OR=1.701, 95%CI: 1.482-4.101). Therefore, serum IL-7 level is one of important factors for judging incidence of MACE in ACS patients. 

3. Discussion

ACS is a kind of most serious syndrome occurred in patients with coronary heart disease (CHD) in clinic [5]; Research proved that even if there are many causes or inducement for occurrence and development of ACS, formation of coronary atherosclerotic plaques is the major pathological basis for its onset; while inflammatory reaction is thought to be one of most important mechanisms for atherosclerosis [6, 7].

IL-7 is a kind of important cytokines in human immune & inflammatory system, which is mainly constituted by glycoprotein secreted from interstitial cells, it can stimulate proliferation, differentiation and maturation etc. of relative immune inflammatory cells, such as T, B lymphocytes, mononuclear macrophages [8]; research found that in inflammatory diseases or tumor, IL-7 can induce inflammatory cell aggregation, make inflammatory cells secret cytokines and increase local inflammatory reactions etc., therefore, it’s thought that IL-7 was closely correlated with human inflammatory immune reactions [9]; the present research found that serum IL-7 level significantly rose in ACS patients but not in SAP patients, suggesting that serum IL-7 level in patients can be indirectly used to reflect the probability of CHD patients suffering from ACS; in clinic, peripheral blood IL-7 level can be detected rapidly to judge CHD severity. Cause of serum IL-7 level elevated in ACS patients may be that coronary atherosclerotic plaques lead to local platelet aggregation and activation, resulting in thrombosis, then cause local inflammation; but its concrete mechanism is needed further study to prove. 

The present study also found that IL-7 possessed good prognostic value for ACS patients: Logistic regression analysis indicated that IL-7 was independent risk factors for MACE in ACS patients, thus dynamic monitoring serum IL-7 level in ACS patients is helpful for assessing therapeutic effects and prognosis. If abnormal elevated serum IL-7 level is found during treatment, patients should be closely observed to prevent MACE occurrence; it also suggest that serum IL-7 level is a very good monitoring index for prognosis[10]. 
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