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Background: Coronary artery disease (CAD) remains one of the leading causes of 

morbidity and mortality worldwide. Inflammation is a critical component of CAD 

pathogenesis, with interleukin-17 (IL-17) emerging as a key pro-inflammatory cytokine 

involved in various autoimmune and inflammatory diseases. Objective: This study 

investigates the role of IL-17 in CAD, examining its potential as a biomarker for disease 

severity and its mechanistic contribution to atherosclerosis. Methodology: A case-

control study with 138 subjects, including 88 (CAD) patients, and 50 apparently healthy 

individuals age between 40-75 years, was conducted. IL-17 level were measured using 

(ELISA) technique. Results: higher serum IL-17 concentration was significantly 

observed in patients (20.0567±4.4118 pg/ml) compared with that found in the apparently 

healthy group (12.9072±4.0378pg/ml) (P ≤ 0.0001). Serum IL-17 level had significant 

positive correlations with age, atherogenic index, lipid profile (Total cholesterol ,TG, 

LDL-C,VLDL-C . while showing significant negative correlations with high-density 

lipoprotein (HDL-C) levels in the CAD group. The results of the receiver operating 

curve (ROC) and AUC analysis for CETP as a potential diagnostic parameter showed a 

sensitivity of 79.10%, a specificity of 76%, and AUC 0.880 at a level of ≥ 16.0837pg/ml. 

Conclusion: elevated levels of serum IL-17 in the bloodstream may serve as a predictive 

indicator of the likelihood of developing CAD. which in go to increase the danger of 

developing CAD. 

 
INTRODUCTION 

 

The most common kind of heart illness is (CAD), 

which is defined by plaque accumulation restricting or 

obstructing the coronary arteries, preventing oxygen-

rich blood from reaching the heart muscle
1-3

. This 

disorder, also referred to as atherosclerotic heart disease, 

is a key contributor to heart attacks and can result in a 

number of dangerous side effects, including angina 

(chest discomfort), strokes, and heart failure
3
. 

 Approximately 15% of all deaths in affluent nations 

are related to CAD, making it a major cause of death 

worldwide
4
. The rate of death from CAD has reduced 

recently due to advancements in medical therapy, 

reperfusion methods, and better management of 

cardiovascular risk issues
4-5

. Appropriate therapy, 

lifestyle changes, and early detection are essential for 

controlling CAD and averting its potentially 

catastrophic outcomes. 

Proinflammatory cytokine IL-17 is essential for 

immune responses to infections because it stimulates 

neutrophil recruitment and the combination of 

antimicrobial peptides 
6
. Inflammatory and autoimmune 

disorders such multiple sclerosis, rheumatoid arthritis, 

and psoriasis can be brought on by dysregulated IL-17 

levels
7
. Severe alcohol-associated hepatitis (SAH) 

patients had considerably higher levels of IL-17 in the 

context of alcohol-associated liver disease (ALD), and 

these levels certainly connected with Model for End-

Stage Liver Disease (MELD) scores
8
. It is clear that IL-

17 has two roles because it can both boost immune 

responses and lower immunological activity in illnesses 

that are already established
9
. Monoclonal antibodies 

directed against IL-17A and IL-17F are among the 

therapeutic approaches that target IL-17 and have 

demonstrated potential in the treatment of autoimmune 

and chronic inflammatory illnesses
6
. Gaining control 

over IL-17's protective immunity against pathogens 

while preventing immunopathology in illnesses requires 

an understanding of how its effects balance. 

In the recognition of (CAD), narrowed coronary 

arteries are a hallmark, often attributed to the 

accumulation of plaque in the arteries, a process known 

as atherosclerosis
10-12

. This condition is closely related 

to inflammation, with immune cell-produced cytokines 

like interleukin-17 (IL-17) emerging as potential players 

in the pathogenesis of CAD
13

. The precise role of IL-17 

in the onset, development, and progression of 

atherosclerosis and the consequent development of 

congestive heart failure is yet unknown, and research on 

the subject is still underway. Comprehending the role of 

IL-17 and additional inflammatory pathways in CAD is 
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essential for creating focused treatment strategies that 

can complement existing treatments and address the 

residual cardiovascular risk that persists despite 

conventional interventions
14

. Research from multiple 

studies supports the pro-atherogenic role of IL-17 in 

cardiovascular diseases. IL-17 can induce the release of 

adhesion molecules and pro-inflammatory cytokines 

from various cells in the artery wall, leading to the 

accumulation of immune cells and exacerbating 

inflammation
15

. Elevated IL-17 levels have been 

detected in patients with acute coronary syndrome, a 

complication of coronary heart disease (CHD)
16

. 

Moreover, studies indicate a potential correlation 

between IL-17 levels and the severity of coronary artery 

lesions, suggesting that IL-17 may contribute to plaque 

instability and rupture, increasing the risk of heart 

attacks. These findings underscore the significance of 

IL-17 in promoting vascular inflammation and 

atherosclerosis progression, highlighting its potential as 

a therapeutic target for preventing cardiovascular 

complications
17

. The aim of this study is to study the 

function of IL-17 in CAD is investigated in this work, 

along with its potential as a biomarker for the severity 

of the illness and its mechanistic involvement in 

atherosclerosis. 

 

METHODOLOGY 
 

Using a case-control research approach, data was 

collected from 138 subjects obtained from Center for 

Cardiac Surgery and Catheter Intervention at Al- Sadr 

Medical City between Mar., 2023 and Nov., 2023. The 

subjects, age ranged between 40 to 75 years, were 

divided into two groups: 88 patients with CAD and 50 

apparently healthy as a control group. The Sandwich-

ELISA method was employed to measure the amounts of 

serum IL-17 (Sunlong Biotech , China), and a SMART- 

120 chemistry analyzer was used to measure the levels 

of lipid profiles and other compounds in human serum. 

(AFLO / Germany, colorimetric enzymatic method). 

The BMI is expressed as kg/mˆ
2
, which is the result of 

dividing the weight (in kg) by the square of the height 

(in m)
18

. 

The coefficient represents the Atherogenic index. 

The ratio of non-high-density lipoprotein cholesterol 

(non-HDL-C) to high-density lipoprotein cholesterol 

(HDL-C) is known as the atherogenic coefficient (AC). 

It is an alternate diagnostic method that has been 

applied to forecast the likelihood of experiencing 

cardiovascular events
.19

. AC = non-HDL-C / HDL-C 

Non- HDL-C = TC – HDL-C. Atherogenic index of 

Plasma (AIP) Atherogenic index of plasma (AIP) is an 

unconventional lipid ratio representing the logarithm of 

the molar ratio of TG to HDL-C
20

. 

AIP = log (TG/ HDL-C). 

While Castelli’s Risk Indexes (I & II) Castelli’s risk 

indexes (I & II) also called cardiac risk indexes) are two 

lipid ratios, the CRI-I is the ratio of TC to HDL-C, while 

the CRI-II is the ratio of LDLC to HDL-C. They were 

reported by William Castelli, at the end of the past 

century 
21

. 

CRI-I= TC/ HDL-C ratio CRI-II = LDL-C / HDL-C 

ratio. 

At last Cholesterol Index Cholesterol index (C-

index) is a simple index that predicts the probability of 

developing CAD with greater accuracy than the other 

indices.C- index= (LDL-C) – (HDL-C). 

The questionnaire collected demographic data on 

gender, age, smoking status, sedentary lifestyle, and 

personal history of CAD for both patients and healthy 

controls. preserving quality of life for people suffering 

from a variety of chronic conditions, including diabetes, 

cirrhosis, end-stage disease, acute heart failure, stroke, 

cancer, structural weakness, and endocrine dysfunction. 

Analytical Statistics 

Statistical analysis was done using SPSS software, 

version 17.0 (SPSS Inc., Chicago, IL, USA). 

Continuous variables were provided as mean ± SD or as 

median and interquartile range in order to assess if the 

distribution was normal. The univariate analysis for 

anomalous distributions was carried out by an 

independent Kruskal Wallis Test for data that is 

continuous. The Pearson rank test was used to compare 

biomarkers in order to determine the association within 

the case study. 

Analytical statistical research revealed significant 

variations in the parameters of category variables.. A P-

value of 0.0001 was considered statistically significant 

for all hypothesis tests. Using receiver operating 

characteristic (ROC) analysis, an optimal threshold with 

high specificity and sensitivity for crucial instances were 

identified. It was discovered that all P values was and a 

P value of 0.0001 was considered statistically 

significant. 

Ethical approval 

Ethical approval for the investigation was acquired 

from the Kufa College of science, Kufa University 

(Approval number 1390 on 6/3/2023). After explaining 

the nature and objectives of the research to each patient, 

consent was taken from both patients and staff at the 

Center for Cardiac Surgery and Catheter Intervention at 

Al- Sadr Medical City Additionally, participants 

underwent a medical checkup by a specialized doctor to 

check for any indications or symptoms of heart 

problems, including troponin levels and 

electrocardiographic patterns. 

 

RESULTS 
 

Tables 1, 2, and 3 provide an overview of the study 

participants' clinical traits and metabolic markers. The 

comparison of anthropometric measurements and lipid 

profile parameters between the CAD collective and the 

healthy group is presented in Table 1. Figure 1 
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illustrates that the level of serum IL-17 was significantly 

increased in patients than in the control group. The 

mean ± SD of IL-17 in CAD patients was 

20.0567±4.4118 pg/ml, while with the control group, it 

was 12.9072±4.0378 pg/ml. Patients were overweight. 

with statistical differences in BMI between the study 

groups. Other results that are statistically significant 

include TC, TG, HDL-C, LDL-C, and VLDL- C levels, 

and atherogenic index as shown in Table 1. 

. 

 

Table 1: Demographic characteristics of the study participants in patients and healthy groups with p =0.0001. 

Characteristics 
Patients 

Mean ±SD 

Control 

Mean ±SD 
P-value 

BMI (Kg/m
2
) 27.74±4.20 25.03±2.31 0.004 

Age years 52.22±12.269 51.32±10.260 0.067 

History of Family   Yes/No 62/26 ----------------  

Onset of diseases 2.92±1.59 ----------------  

IL-17 pg/ml 20.0567±4.4118 12.9072±4.0378 ˂0.0001 

TC mg/ml 227.4476±76.71572 160.8959±68.59730 0.000 

TG mg/ml 160.8959±68.59730 51.5274±36.49274 0.000 

HDL-C mg/ml 24.0731±7.774 48.1409±7.62331 0.000 

LDL-C mg/ml 178.6470±75.088 136.8607±68.175 0.001 

VLDL-C mg/ml 10.4487±7.23854 8.1845±4.54163 0.025 

AC 6.877±3.861 0.08712±0.467 0.000 

AIP 4.18288±1.625. 0.16861±0.0275 0.000 

CR-I 7.1949±3.57427 5.1979±1.67374 0.000 

CR-II 5.8339±3.503 3.9581±1.621 0.002 

C-Index 135.0134±73.95801 105.0092±60.94893 0.017 
BMI; Body mass index, IL-17:Intrlukein, HDL; High-density lipoprotein, LDL; Low-density lipoprotein, ALP; Alkaline phosphatase. TC; total 

cholesterol ,TG :triglyceride ,VLDL :very low density lipoprotein . Coefficient Atherogenic coefficient AIP: Atherogenic index of Plasma, CR-I ,CR-
II :cardiac risk index I,II , (C-index): Cholesterol index. 

 

 

Table 2 shows the association between the 

parameters studied and serum IL-17 levels in patients as 

examined by Pearson correlation analysis (r). 

interleukin-17 (IL-17) displayed a weak positive 

correlation with BMI (r=0.236, p=0.025) but not with 

age, cholesterol, TG, HDL-C, LDL-C, VLDL-C, with 

IL-17 level in the CAD group. 

 

 

Table 2: Correlations between IL-17 and parameters in patients and healthy groups. 

 

Variables 

Groups 

CAD Patients Controls 

r p r p 

Age years 0.054 0.616 0.022 0.879 

BMI Kg/m
2
 0.236 0.025 -0.228 0.111 

Total Cholesterol mg/ml 0.001 0.990 -0.091 0.529 

TG mg/ml 0.001 0.990 -0.120 0.462 

HDL-C mg/ml -0.013 0.900 -0.023 0.889 

LDL-C mg/ml -0.026 0.805 -0.198 0.220 

VLDL-C mg/ml 0.039 0.716 -0.120 0.462 
HDL-C; High-density lipoprotein, LDL-C; Low-density lipoprotein,. TC; total cholesterol , TG :triglyceride ,VLDL-C :very low density lipoprotein . 

 

 

 

The results of the receiver operating curve (ROC) 

and AUC analysis for IL-17 are shown in table 3 

Figure1. Presented that the area under the curve (AUC) 

was 0.880 with a 95% CI of 0.824-0.937, sensitivity 

was 79.10 %, specificity was 76.00 %, and the cut-off 

point was = 16.0837 Pg/ml). 
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Table3: Receiver operating characteristic of IL-17 in patients with CAD 

 

Variables 

Cut-off 

concentration 

 

Sensitivity % 

 

Specificity % 

 

AUC 

95% CI of 

AUC 

 

p-value 

IL-17 (pg/mL) 16.0837 79.10 76.00 0.880 0.824-0.937 ˂0.0001 
AC: Area Under the Curve, CI: Confidence Interval. 

 

 

 
Fig. 1: Receiver operating characteristic (ROC) curve of IL-17 in CAD patients. 

 

 

 

DISCUSSION 
 

Globally, CAD continues to be the primary cause of 

mortality
19

 Patients with more severe CAD had an 

increased chance of heart attack and cardiovascular 

death. There was also a strong correlation between the 

clinical outcome and severity of CAD
20

 Finally, there 

was an increase in all-cause mortality as CAD severity 

increased. 

Even if the coronary lesions were substantial, a large 

proportion of patients with CAD simply showed 

abnormal or absent sensations of chest tightness. 

Patients frequently did not pay enough attention to this, 

and they are also frequently missed in clinical work
21-22

. 

Consequently, by determining the predictors of severe 

CAD, it is meaningful to distinguish patients with high 

severity of CAD from those who are suspected of having 

CAD. This would significantly enhance CAD therapy, 

diagnosis, and prevention. In this investigation,We 

discovered a strong correlation between serum cytokine 

levels and severe CAD. 

The present study showed that low-density 

lipoprotein (LDL), immunological and inflammatory 

reactions, endothelial dysfunction, and atheroma 

development within the intima are the pathophysiology 

of coronary atherosclerosis. the patients' BMI was 

substantially increased than the control groups. IL-17 

levels were significantly greater in patients than in 

controls. The patients' total cholesterol (TC) values were 

higher than the controls' levels. TG levels were 

substantially higher in patients compared to controls. the 

patients' levels of high-density lipoprotein cholesterol 

(HDL-C) were lower than the controls'. Additionally, 

patients had greater levels of low-density lipoprotein 

cholesterol (LDL-C) than the patients. very low-density 

lipoprotein cholesterol (VLDL-C) levels were elevated 

in patients compeered to controls' levels. 

The result of present study shows that IL-17 Levels 

have evaluated the connotation between interleukin-17 

(IL-17) levels and CAD, indicating potential 

implications for cardiovascular danger
23

. The 

investigate has shown that interleukin-17 (IL-17) levels 

can be a susceptibility marker for coronary artery 

disease, potentially impacting patient risk
24

. The current 

investigation demonstrated the relationships between 

IL-17 levels and other variables in both healthy controls 

and CAD patients. A modest positive connection was 

seen between IL-17 and BMI in CAD patients, but not 

with age, and lipid profile. IL-17 did not significantly 

correlate with any of these indicators in healthy 

controls. This indicates that, whereas there were no 

discernible associations in healthy controls, there may 

be a relationship between IL-17 and BMI in CAD 

patients. These conclusions propose a potential 

association between IL-17 and BMI in CAD patients, 

while no significant correlations were experiential in 
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healthy controls for the parameters assessed. A previous 

study indicated that dysregulated production of IL-17 

can lead to the pathogenesis of various inflammatory 

and autoimmune disorders, such as multiple sclerosis, 

rheumatoid arthritis, and psoriasis
25

. Moreover, IL-17's 

involvement in chronic inflammatory diseases like type 

II diabetes mellitus (T2DM) further highlights its 

complex function in immune responses and disease 

etiology
26

. IL-17 has been thoroughly investigated in a 

number of cardiovascular conditions, demonstrating its 

value as a predictive biomarker. Studies have 

demonstrated the critical function of IL-17 in inducing 

inflammation and playing a part in the expansion of 

diseases such as early-onset CAD
27

, unstable angina 

(UA)
28

, and atherosclerosis in individuals suffering from 

rheumatoid arthritis (RA)
29

. Inducing cytokines and 

chemokines, in addition to drawing in inflammatory 

cells such as monocytes, neutrophils, and natural killer 

cells, IL-17 is essential for immune responses
30

. 

Furthermore, IL-17 levels have been connected to the 

cardiovascular disease risk and comorbidities associated 

with obesity, and IL-17E and IL-17F may be useful 

biomarkers for determining the grade of inflammation
31

.  

Thus, during inflammation, IL-17 is vital for 

leukocyte adherence to blood vessel walls, which is 

necessary for the staffing of different immune cells 

implicated in the inflammatory response. 

Our research consistently shows that CAD patients 

have significant levels of IL-17, which can be evaluated 

in comparison with the control group. Within the 

peripheral circulation, the majority of the patients in our 

research exhibited undetectable levels of circulating IL-

17. Consequently, there are significant variations in the 

levels of circulating IL-17 in CAD patients compared 

with controls. These results support the idea that there 

is a link between an elevated risk of heart attack in the 

coronary heart and higher fat levels, as measured by BMI 

and other lipid markers. Patients with elevated 

triglycerides, cholesterol, and inflammatory markers 

highlight how critical it is to control these variables in 

order to decrease the risk of CAD
32–38

. 

 

CONCLUSION 
 

It is become known that IL-17 plays a significant 

role in the inflammatory processes that underlie CAD, 

and focusing on this cytokine which may be beneficial 

for future treatment approaches. 

The answers of our search indicated that elevated IL-

17 levels aided in the development of CAD, pointing to 

IL-17 as a putative risk marker. To establish IL-17 as a 

therapeutic biomarker of CAD, more investigation is 

required. 
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