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INTRODUCTION

Ischemic heart disease (IHD) remains one of the leading causes of morbidity and mortality worldwide, particularly in developed and developing countries. Traditionally, cardiovascular risk has been attributed to well-established factors such as hypertension, diabetes mellitus, dyslipidemia, and smoking. However, increasing evidence suggests that inflammation plays a crucial role in the initiation and progression of atherosclerosis, thereby contributing significantly to the pathogenesis of coronary artery disease (CAD).[1,2] Among the inflammatory mediators, cytokines have gained considerable attention due to their involvement in vascular injury and repair mechanisms. Cytokines are small signaling proteins secreted mainly by immune cells, including lymphocytes and macrophages, which regulate immune and inflammatory responses. Interleukins represent a major subgroup of cytokines, functioning as mediators of communication between leukocytes and other cell types.[3] Interleukin-6 (IL-6), in particular, is a pleiotropic cytokine that exerts both pro-inflammatory and anti-inflammatory effects, depending on the physiological context. It is produced by various cell types, including endothelial cells, smooth muscle cells, macrophages, and T lymphocytes, especially in response to tissue injury and inflammation.[4,5] IL-6 has been implicated in several processes involved in atherosclerosis, including endothelial dysfunction, promotion of coagulation, and enhancement of platelet activation. It also contributes to the acute phase response by stimulating the production of C-reactive protein (CRP) and other inflammatory markers, which are strongly associated with cardiovascular risk.[6,7] Elevated circulating levels of IL-6 have been observed in patients with acute coronary syndromes (ACS), including ST-elevation myocardial infarction (STEMI), non-ST elevation myocardial infarction (NSTEMI), and unstable angina.[8] Moreover, inflammation is not only involved in the development of atherosclerosis but also plays a significant role following coronary interventions such as percutaneous coronary intervention (PCI). Mechanical injury to the vascular wall during angioplasty and stent deployment induces an inflammatory response characterized by cytokine release, including IL-6, which may contribute to restenosis and adverse cardiovascular outcomes.[9,10] Several studies have demonstrated that increased IL-6 levels are associated with worse clinical outcomes and may serve as a predictor of post-angioplasty complications.[11,12] Despite the growing recognition of IL-6 as a biomarker in cardiovascular disease, its dynamic changes before and after coronary artery stenting and its relationship with disease severity and risk factors require further investigation. Therefore, this study aims to evaluate serum IL-6 levels in patients with IHD before and two hours after coronary artery stenting, and to explore its association with clinical and angiographic parameters.

METHOD

This descriptive cross-sectional study was conducted at the Iraqi Center for Heart Disease between November 2008 and April 2009. A total of 90 participants were enrolled, including 70 patients diagnosed with ischemic heart disease (IHD) and 20 apparently healthy individuals serving as a control group. The patient group included cases of ST-elevation myocardial infarction (STEMI), non-ST elevation myocardial infarction/unstable angina (NSTEMI/UA), and stable angina. All patients underwent coronary angiography followed by bare-metal stent (BMS) implantation. A comprehensive clinical assessment was performed for all participants, including detailed medical history, physical examination, and evaluation of cardiovascular risk factors such as age, gender, hypertension, diabetes mellitus, and smoking status. Clinical severity was assessed using the Canadian Cardiovascular Society (CCS) classification for stable angina and Braunwald classification for unstable angina/NSTEMI. Electrocardiographic findings were also recorded.

Angiographic assessment was carried out independently by two cardiologists to determine the extent and severity of coronary artery disease. Lesions were classified according to the number of affected vessels (single, double, or triple vessel disease) and lesion type (A, B1, B2, and C) based on standard criteria. Venous blood samples (5 mL) were collected from all patients at two time points: prior to catheterization and two hours after stent implantation. Samples were allowed to clot at room temperature, centrifuged, and the serum was stored at −25°C until analysis. Serum interleukin-6 (IL-6) levels were measured using an enzyme-linked immunosorbent assay (ELISA) technique based on a sandwich immunoassay principle. Data were analyzed using the Statistical Package for Social Sciences (SPSS). Continuous variables were expressed as mean values, and categorical variables as percentages. Statistical significance was assessed using chi-square test and Pearson correlation coefficient, with a p-value <0.05 considered statistically significant.

RESULTS

Most IHD patients were aged 56–65 years, while controls were younger. Males predominated, especially instable angina, indicating a higher burden of IHD among middle-aged males. As in table 1.

Table 1: Age and Sex Distribution.

	Variable
	STEMI
	NSTEMI/UA
	Stable Angina
	Control

	45–55
	1 (11.1%)
	3 (15%)
	3 (7.3%)
	15 (75%)

	56–65
	6 (66.7%)
	16 (80%)
	27 (65.9%)
	5 (25%)

	66–75
	2 (22.2%)
	1 (5%)
	11 (26.8%)
	0

	Female
	5 (55.5%)
	8 (40%)
	7 (17.1%)
	4 (20%)

	Male
	4 (44.5%)
	12 (60%)
	34 (82.9%)
	16 (80%)


IL-6 increased significantly with age and in males, both before and after stenting, indicating stronger inflammatory activity in older and male patients. As in table 2.

Table 2: IL-6 by Age and Gender.

	Group
	IL-6 Pre
	IL-6 Post
	P-value

	45–55
	13.4
	26.3
	0.003

	56–65
	17.1
	32.3
	

	66–75
	20.6
	42.4
	

	Female
	14.3
	29.5
	0.002

	Male
	19.1
	34.02
	


IL-6 levels were highest in STEMI, followed by NSTEMI/UA, and lowest instable angina, confirming that IL-6 correlates with clinical severity of IHD. As in table 3.

Table 3: IL-6 by Clinical Presentation.
	Group
	Pre
	Post

	STEMI
	29.3
	61.9

	NSTEMI/UA
	22.3
	44.2

	Stable Angina
	9.95
	20.2

	Control
	5.7
	-


Diabetes showed a significant association with higher IL-6, while hypertension and smoking showed no significant effect. As in table 4.

Table 4: IL-6 and Risk Factors.

	Factor
	Pre
	Post
	P-value

	DM Yes
	17.7
	36.4
	0.0001

	DM No
	14.6
	29.98
	

	HT Yes
	17.96
	36.8
	NS

	HT No
	16.02
	35.5
	

	Smoking Yes
	16.3
	33.3
	NS

	Smoking No
	15.6
	32.1
	


IL-6 levels were slightly higher with increasing vessel involvement, but no significant difference, suggesting weak correlation with vessel number. As in table 5.

Table 5: IL-6 and Vessel Number.

	Type
	Pre
	Post

	SVD
	15.2
	32.7

	DVD
	15.7
	32.8

	TVD
	16.35
	33.02


IL-6 increased progressively with lesion complexity, highest in Type C lesions, indicating strong association with lesion severity. As in table 6.

Table 6: IL-6 and Lesion Type.
	Type
	Pre
	Post

	A
	15.96
	32.9

	B1
	16.2
	33.1

	B2
	21.2
	38.2

	C
	27.4
	49.2


IL-6 levels were significantly higher in IHD patients compared to controls, confirming its role as an inflammatory biomarker in coronary artery disease. As in table 7.

Table 7: IL-6 in IHD vs Control.

	Group
	Pre
	P-value

	IHD
	20.4
	0.0001

	Control
	5.7
	


DISCUSSION

The present study demonstrates a significant elevation of serum interleukin-6 (IL-6) levels in patients with ischemic heart disease (IHD) compared to healthy controls, with further marked increases observed after coronary artery stenting. These findings support the well-established role of inflammation in the pathogenesis and progression of atherosclerosis and acute coronary syndromes (ACS).[1,2] IL-6, as a key pro-inflammatory cytokine, appears to reflect both baseline disease activity and the inflammatory response induced by vascular injury during percutaneous coronary intervention (PCI). In this study, IL-6 levels were significantly higher among patients with more severe clinical presentations, particularly those with ST-elevation myocardial infarction (STEMI), followed by NSTEMI/unstable angina and stable angina. This gradient is consistent with previous studies demonstrating that IL-6 correlates with plaque instability and myocardial injury severity.[8,11] The markedly elevated IL-6 levels in STEMI patients may be explained by extensive myocardial necrosis and heightened systemic inflammatory activation. A significant association was also observed between IL-6 levels and age as well as male gender. Older patients demonstrated higher IL-6 concentrations, which may reflect age-related endothelial dysfunction and increased inflammatory burden.[7] Similarly, higher IL-6 levels in males may be attributed to differences in hormonal and metabolic factors influencing inflammatory pathways.[11] Among cardiovascular risk factors, diabetes mellitus showed a significant relationship with elevated IL-6 levels, consistent with the pro-inflammatory state associated with insulin resistance and metabolic dysfunction.[10] Interestingly, no significant association was found between IL-6 levels and hypertension or smoking in this study. This finding may be due to sample size limitations or variability in disease control among participants. In contrast, lesion complexity demonstrated a strong correlation with IL-6 levels, with the highest concentrations observed in type C lesions. This supports the concept that more advanced and complex atherosclerotic lesions are associated with greater inflammatory activity.[12] Furthermore, IL-6 levels increased significantly two hours after stenting across all patient groups. This finding highlights the inflammatory response induced by mechanical vascular injury during PCI, which may contribute to restenosis and adverse cardiovascular outcomes.[9,10] Similar observations have been reported in previous studies, suggesting that post-procedural IL-6 elevation may serve as a prognostic marker.

CONCLUSION

Serum interleukin-6 (IL-6) levels are significantly elevated in patients with ischemic heart disease compared to healthy individuals. IL-6 correlates with clinical severity, being highest in acute coronary syndromes, particularly STEMI. A further increase after coronary stenting reflects the inflammatory response to vascular injury. Therefore, IL-6 may serve as a useful biomarker for risk assessment and monitoring in patients undergoing coronary interventions.
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ABSTRACT


Background: Inflammation plays a central role in the pathogenesis of ischemic heart disease (IHD), and interleukin-6 (IL-6) has emerged as a key biomarker associated with atherosclerosis progression and plaque instability. Its role in patients undergoing percutaneous coronary intervention (PCI) remains clinically significant. Objective: This study aimed to evaluate serum IL-6 levels in patients with IHD before and two hours after coronary artery stenting, and to assess its association with clinical presentation, risk factors, and angiographic severity. Methods: A descriptive cross-sectional study was conducted on 70 patients with IHD (including STEMI, NSTEMI/unstable angina, and stable angina) undergoing coronary angiography and bare-metal stent implantation, along with 20 healthy controls. Clinical evaluation, risk factor assessment, and angiographic classification were performed. Serum IL-6 levels were measured before catheterization and two hours post-stenting using ELISA techniques. Statistical analysis was carried out using SPSS, with significance set at p<0.05. Results: Serum IL-6 levels were significantly higher in IHD patients compared to healthy controls and increased further after stenting. Elevated IL-6 levels were associated with higher-risk clinical presentations, particularly in STEMI patients. Significant correlations were observed between IL-6 levels and age, gender, diabetes mellitus, and severity of coronary lesions. IL-6 levels were consistently higher two hours post-stenting across all patient groups. Conclusion: IL-6 is a valuable inflammatory biomarker in IHD, correlating with disease severity and clinical risk. Its elevation following stenting highlights its role in post-procedural inflammatory response, suggesting potential utility in risk stratification and monitoring outcomes in patients undergoing PCI.
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