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Abstract  

Background and objective: Despite advances in diagnosis and treatment, acute 
coronary syndrome (ACS) is the leading cause of death globally. Serum interleukin-6           
(IL-6) is one of the biomarkers that have been recently identified for the evaluation of 
ACS. It has been demonstrated to be a predictor of disease severity that is independent 
of traditional cardiovascular risk factors. This study aimed to evaluate the association 
between serum IL-6 levels and disease severity and other related clinical parameters in 
patients with ACS. 

Method: This cross-sectional research comprised 180 ACS patients at Erbil surgical 
specialty Hospital-Cardiac Center. The participants were divided into three groups: 
Group I (STEMI group, 83 patients), Group II (NSTEMI group, 74 patients), and Group III 
(UA group, 23 patients). Each group was tested for S.IL-6, total cholesterol, HDL-C,           
LDL-C, VLDL-C, TG, and troponin T. 

Results: The study population included 134 males (74.4%) and 46 females (25.6%), the 
mean age was 58.66 ± 12.0 years, ranging from 35-90 years. Correlation coefficient of 
serum IL-6 with other variables indicated a statistically significant positive correlation 
with total cholesterol, LDL-C, and troponin T among ACS types, with values of (r=0.1,              
P = 0.05), (r=0.2, P <0.001), and (r=0.4, P <0.001), respectively. IL-6 levels were 
statistically significant different between types of ACS (P < 0.001). The mean of IL-6 level 
in STEMI patients was (19.1 ± 0.42) pg/mL, followed by NSTEMI (15.9 ± 0.34) pg/mL and 
UA (10.0 ± 0.43) pg/mL. 

Conclusion: The present study highlights IL-6 as a biomarker for determining ACS 
severity. 
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Introduction  

Acute Coronary Syndrome (ACS) is a 
severe urgent condition and is a major 
contributor to worldwide cardiovascular 
death and disability. Acute coronary 
syndrome continues to be the primary 
cause of worldwide death, despite 
progress in its diagnosis and treatment. 
ACS encompasses a collection of 
illnesses marked by diminished blood 
flow to the heart and consists of 
unstable angina (UA), ST-elevation 
myocardial infarction (STEMI), and           
non-ST elevation myocardial infarction 
(NSTEMI). A variant of coronary heart 
disease (CHD) is responsible for one-
third of all deaths in adults over 35 
years of age. Acute coronary syndrome 
usually shows up with symptoms; 
however, certain forms of CHD can 
appear asymptomatically (1).  

Acute coronary syndrome often arises 
from the rupture of plaque in the 
coronary arteries, a disease induced by 
atherosclerosis (AS). The main risk 
factors are smoking, hypertension, 
diabetes, hyperlipidemia, male sex, 
physical inactivity, obesity and a family 
history of myocardial infarction. The 
presence of diabetes is also regarded as 
a risk factor. Approximately 15.5 million 
persons in the United States (US) are 
affected with CH. The American           
Heart Association (AHA) reports that           
a myocardial infarction (MI) occurs 
about every 41 seconds. Cardiovascular 
disease (CVD) is the primary cause of 
death rates in the US. Chest discomfort 

often results in visits to the emergency 
room (2). 

All stages of atherosclerosis involve    
pro-inflammatory cytokines and 
chemokines. The disease can cause MI, 
stroke, or sudden cardiac death (3). 

Interleukin-6 (IL-6) is crucial to human 
atherosclerosis (AS) and is 
acknowledged as a key regulator of the 
inflammatory response, among other 
cytokines. Research demonstrates that 
IL-6 significantly contributes to the 
creation and rupture of atherosclerotic 
plaques; hence, it expedites plaque 
growth and instability (4). 

Factors that initiate the synthesis of           
IL-6 are inflammation, angiotensin II, 
oxidative stress, and vascular damage 
(5). The blood vessels may react to        
IL-6 originating from either vascular or 
non-vascular sources. The atherogenic 
process requires the presence of IL-6. 
Therefore, IL-6 signaling leads to 
endothelial dysfunction, increased 
permeability, activation, hypertrophy, 
fibrosis, and mobilize of immune cells. 
These effects promote the infiltration of 
immune cells and lipoproteins, aiding in 
plaque development. IL-6 stimulates 
macrophages and vascular smooth 
muscle growth in the artery                       
wall, therefore promoting plaque 
development. Evidence from animal 
studies shows that IL-6 facilitates the 
advancement of atherosclerotic plaque 
development and diminishes their 
stability (6, 7).  IL-6 destabilizes plaques 
and thereby increases their 
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susceptibility to rupture by inducing 
inflammation, fibrous cap thinning, and 
collagen synthesis impairment (8, 9). 

Interleukin-6 levels may function as a 
non-invasive and beneficial biomarker 
for the identification of high-risk ACS 
patients (10). IL-6 pathway has a keyrole 
on atherosclerosis, a primary cause of 
CVD (11). Patients with CVD have been 
shown to have increased levels of IL-6, 
which are connected to a greater 
probability of myocardial infarction 
(MI), stroke, peripheral artery disease, 
heart failure, significant adverse 
cardiovascular events, and death from 
cardiovascular causes (8, 12). Because of 
insufficient data on the relationship 
between IL-6 and types of ACS in our 
region, this study was conducted to 
assess the association between serum 
IL-6 levels and other variables in 
patients with different types of ACS. 
Furthermore, our objective was to 
conduct investigate the potential of IL-6 
as a biomarker for the identification of 
ACS types or their severity. 

Methods 

Study population and design of the 
study:  

The cross-sectional study comprised  
180 individuals who attended the 
Surgical Specialty Hospital - Cardiac 
Center in Erbil City, Iraq. The study 
conducted from October 2024 to 
January 2025. The participants in our 
study were classified into three groups: 

A- Group I (STEMI patients): 83 patients 
with ST-Elevation Myocardial Infraction. 
B- Group II (NSTEMI patients): 74 
patients with NST-Elevation Myocardial 
Infraction. 
C- Group III (UA patients): 23 patients 
with Unstable Angina. 

Inclusion and exclusion criteria: 

Individuals of both genders, aged 18 
years and older, admitted to Erbil 
Cardiac Centre with a diagnosis of ACS, 
including UA, NSTEMI, and STEMI. 
Individuals with known inflammatory or 
infectious conditions, malignancies, or 
severe renal impairment were excluded 
from the research. 

Questionnaire form design: 

A specially designed questionnaire was 
used for the study. The study employs a 
direct interviewer-administered face-to-
face questionnaire. The questionnaire 
comprises patient demographics (name, 
age, gender, address, date and phone 
number), clinical risk factors, family 
history and smoking habits. Upon the 
stabilization of their clinical condition, 
the weight and height of both 
participants were evaluated using                  
a calibrated stadiometer and scale. The 
calculation of body mass index (BMI) 
involves dividing the weight in kilograms 
by their height in square meters. 
Normal weight is defined as 18.5–24.9 
BMI, Overweight is defined as a BMI         
of 25-29.9, while obesity is defined as           
a BMI of 30 or higher. 
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Collection of blood samples, Devices 
and principles:  

Standard phlebotomy procedures were 
employed for collecting peripheral 
blood samples. A disposable needle was 
used to collect blood samples, which 
were transferred to a serum separator 
tube. The samples underwent 
centrifugation at speeds ranging from 
3000 rpm for a duration of 12 minutes. 
The separated serums were analyzed for 
IL-6, total cholesterol, HDL-C, LDL-C, TG 
and VLDL-C, VLDL-C calculated using the 
Friedewald equation (VLDL-C= TG/5), 
and serum high-sensitivity Troponin T 
(troponin T hs). The sandwich ELISA was 
used for measuring the IL-6 parameter. 
Fully automated biochemistry analyzer 
COBAS e 411 from Roche, Germany, for 
the detection of high-sensitivity 
Troponin T. COBAS c 111 ROCH 
Germany, a fully automated 
biochemistry analyzer for lipid profile. 

Statistical analysis: 

All statistical data were examined 
utilizing SPSS (Statistical Package for  
the Social Sciences) Version 26. The 
One-Way ANOVA was employed for 
three separate sample groups. The 
findings were presented as counts and 
percentages for categorical data, and 
mean ± standard error for continuous 
variables. The Chi-Square test was used 
to evaluate the significance of the 
relationships between independent and 
dependent variables. The association 
between IL-6 and other variables was 
assessed using Pearson's correlation 

coefficient test. A P-value of 0.05 or 
below was deemed statistically 
significant. 

Ethical considerations: 

The ethics committee at Hawler Medical 
University gave its approval. Patients 
verbally granted informed consent.  

Results 

Baseline characteristics and risk factors 
of the studied population 

All three groups comprised a total of 
180 participants. 83 (46.1%) of the cases 
were classified as STEMI, 74 (41.1%) as 
NSTEMI, and 23 (12.8%) as UA. The 
mean age was 58.66 ± 12.0 years,          
with a range from 35 to 90 years. The 
results show a statistically significant 
difference in most risk factors for ACS 
among the STEMI, NSTEMI, and UA 
groups within the study population. 
These factors include hypertension, 
hyperlipidemia, BMI, physical activity 
(exercise), smoking, and stressful life, 
with P-values of (0.011, 0.019, 0.002, 
0.044, 0.032, and 0.017) respectively.  

Furthermore, when the risk factor 
differences between STEMI, NSTEMI, 
and UA people were analyzed, BMI was 
the most statistically significant 
association between ACS types, Obesity 
was most prevalent among NSTEMI 
patients (48.6%), while the STEMI group 
had the highest number of overweight 
adults (44.6%). 

NSTEMI group had a greater prevalence 
of hypertension (68.9%) than STEMI 
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(55.4%), followed by UA (34.8). NSTEMI 
patients had more stressful life          
events (73.0%) than UA patients 
(52.2%), followed by STEMI (51.8%). 
Hyperlipidemia was prevalent in the 
STEMI group (75.9%), the NSTEMI group 
(60.8%), and the UA group (52.2%). 
Smoking was a greatest risk factor for 

ACS in all STEMI categories (77.1%) than 
in a smaller population of NSTEMI 
groups (59.5%), followed by the UA 
group (56.5%). STEMI patients had             
a much greater proportion of physical 
activity than a smaller group of NSTEMI 
patients, with the smallest group being 
UA. Table 1 illustrates the data. 

Table 1. The characteristics of the study subjects 

*The Chi-square test is utilized to examine the data, with findings displayed as frequency 
(percentage).

 

 

 

 

Characteristics STEMI 
No. (%) 

NSTEMI 
No. (%) 

UA No. 
(%) 

P-value* 

Age (in years) 
≤39 

 
4(4.8) 

 
3(4.1) 

 
1 (4.3) 

 

40-49 15 (18.1) 11(14.9) 9 (39.1) 0.154 
50-59 33 (39.8) 18(24.3) 5 (21.7)  
60-69 
70-79 
≥80 

17(20.5) 
11 (13.3) 

3 (3.6) 

19(25.7) 
17 (23.0) 

6 (8.1) 

5 (21.7) 
2 (8.7) 
1 (4.3) 

 

Hypertension 46(55.4) 51(68.9) 8 (34.8) 0.011 

Gender 
Male 

 
64 (77.1) 

 
54 (73.0) 

 
16 (69.6) 

 
0.711 

Female 
 

Hyperlipidemia 

19 (22.9) 
 

63 (75.9) 

20 (27.0) 
 

45 (60.8) 

7 (30.4) 
 

12 (52.2) 

 
 

0.019 

Diabetes mellitus 36(43.4) 24(32.4) 12 (52.2) 0.167 

BMI 
Normal weight 

 
25(30.1) 

 
11(14.9) 

 
5 (21.7) 

 

Overweight 37(44.6) 27(36.5) 15 (65.2) 0.002 
Obese 21(25.3) 36(48.6) 3 (13.0)  

Physical-activity 28(33.7) 13(17.6) 4 (17.4) 0.044 

Smoking 64 (77.1) 44 (59.5) 13 (56.5) 0.032 

Lifestyle-active 38 (45.8) 27 (36.5) 7 (30.4) 0.299 

Stressful Life 43(51.8) 54(73.0) 12(52.2) 0.017 

Family History 39(47.0) 28(37.4) 12 (52.2) 0.356 
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Comparison of the mean value of lipid 
profile laboratory, cardiac enzymes, 
and interleukin-6 parameters among 
ACS types 

The mean total cholesterol levels across 
the different types of ACS showed 
significant variation. The STEMI group 
exhibited the highest mean total 
cholesterol level (207.5±7.63) mg/dL, 
followed by the NSTEMI group 
(183.5±6.78) mg/dL, while the UA group 
recorded the lowest level (166.4±12.1) 
mg/dL, with a statistically significant 
difference (P = 0.008). LDL-cholesterol 
showed a statistically significant 
difference (P = 0.017), with the highest 
level in the STEMI group (125.3±5.20) 
mg/dL, followed by NSTEMI 
(110.0±4.22) mg/dL, and the lowest             
in UA (101.5±8.07) mg/dL.  
HDL-cholesterol levels demonstrated  
no significant variation across the 
groups (P = 0.617), with mean values           
of (36.92±0.98) mg/dL in STEMI, 
(38.45±0.88) mg/dL in NSTEMI, and 
(39.33±1.46) mg/dL in UA. No significant 

change in VLDL cholesterol levels was 
observed across the three groups (P = 
0.60), with mean values of (37.20±2.86) 
mg/dL in STEMI, (34.78±2.16) mg/dL          
in NSTEMI, and (32.43±2.85) mg/dL            
in UA. Triglyceride levels were not 
substantially different (P = 0.795), with 
the UA group revealing the lowest mean 
level (161.4±14.3) mg/dL, in comparison 
to NSTEMI (173.7±10.8) mg/dL                    
and STEMI (174.9±8.35) mg/dL.  
The blood Interleukin-6 levels were 
significantly higher in the STEMI group 
(19.10±0.42) pg/mL compared to the 
NSTEMI (15.91±0.34) pg/mL and                  
UA (10.00±0.43) pg/mL, statistically 
significant (P <0.001).  

  
As expected, the mean hs-Troponin T 
levels were markedly elevated in STEMI 
patients (0.71±0.05) ng/mL compared to 
those with NSTEMI (0.59±0.03) ng/mL 
and UA (0.009±0.001) ng/mL, with this 
difference being highly significant (P 
<0.001). Table 2 provides a summary of 
this information. 

Table 2. Mean value comparison of laboratory parameters among ACS patients

Parameters STEMI 

(mean±SE) 

NSTEMI 

(mean ±SE) 

UA 

(mean ±SE) 

P-value 

Total Cholesterol (mg/dL)  207.5±7.63 183.5±6.78 166.4±12.19 0.008 

HDL-cholesterol (mg/dL)    36.92±0.98 38.45±0.88 39.33±1.46 0.617 

LDL-cholesterol (mg/dL) 125.3±5.20 110.0±4.22 101.5±8.07 0.017 

VLDL-cholesterol (mg/dL) 37.20±2.86 34.78±2.16 32.43±2.85 0.60 

Triglycerides (mg/dL) 

IL-6 (pg/mL) 

174.9±8.35 

19.10±0.42 

173.7±10.8 

15.91±0.34 

161.4±14.3 

10.0±0.43 

0.795 

<0.001 

hs-TroponinT (ng/mL) 0.71±0.05 0.59±0.03 0.009±0.001 <0.001 

*The results are presented as (Mean±SE) and the data are analyzed using one-way ANOVA. 
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The correlation analysis between 
interleukin-6 levels and laboratory 
parameters 

The investigation of the correlation 
between Serum IL-6 and other variables 
revealed a positive and statistically 
significant relationship, as indicated by 
the Pearson correlation coefficient test. 
The correlations between IL-6 with total 
cholesterol, LDL-C, and troponin T              
in ACS patients were (r=0.1, P = 0.05), 
(r=0.2, P <0.001), and (r=0.4, P <0.001), 
respectively, thereby supporting 
alternative hypothesis (Ha). Table 3 
encompasses this information. 

Discussion 

This cross-sectional study investigated 
the risk factors across different types of 

ACS and evaluated serum IL-6 levels to 
determine disease severity. 

STEMI was the most common ACS type, 
particularly among those aged 50–59, 
while NSTEMI was more prevalent in 
the 60–69 age group. UA occurred more 
frequently in individuals in their 40s. 
Similar patterns were reported by 
Allami in Iraq and LA et al. in Jordan (13-
15). These findings highlight the need 
for early detection of UA in younger 
adults. Male predominance was 
observed in all ACS groups, with 77.1% 
in STEMI, 73.0% in NSTEMI, and 69.6% 
in UA. Lee et al. in the Malaysian 
National Cardiovascular Disease – Acute 
Coronary Syndrome (NCVD-ACS) registry 
also reported higher ACS rates in         
males (16). 

Table 3. The Correlation Analysis between Interleukin-6 Levels with laboratory 
parameters

Interleukin-6 ACS patients (n=180) 

Parameters r P-value 

Total cholesterol (mg/dL) 0.14 0.05 

LDL cholesterol (mg/dL) 0.27 <0.001 

HDL cholesterol (mg/dL) -0.18 0.06 

Triglycerides (mg/dL) 0.16 0.07 

VLDL-cholesterol (mg/dL) 0.07 0.32 

Serum TroponinT (ng/mL) 0.47 <0.001 

* Data are assessed utilizing Pearson’s correlation coefficient test.
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The cardioprotective role of estrogen in 
premenopausal women may explain this 
trend. Obesity was most common            
in NSTEMI patients (48.6%), aligning 
with findings by Prafull et al (17) and 
supporting the “obesity paradox,” 
where obesity may be linked to better 
outcomes in chronic diseases (18). 

Smoking was strongly associated with 
STEMI (77.1%), more than with NSTEMI 
(59.5%) or UA (56.5%). This supports 
previous findings that smoking 
promotes endothelial damage, 
inflammation, and plaque rupture, 
increasing the risk of severe ACS (19). 

Hyperlipidemia was most frequent in 
STEMI (75.9%), consistent with previous 
study linking dyslipidemia to severe ACS 
forms (20). Hypertension was more 
common in NSTEMI, which aligns with 
prior studies (21). Total cholesterol and 
LDL-C were also highest in STEMI, 
similar to findings by Altaher and 
colleagues in Egypt (22). 

The present study showed that IL-6 
levels were highest in STEMI patients 
(19.10 ± 0.42 pg/mL), followed by 
NSTEMI (15.91± 0.34pg/mL) and UA 
(10.0 ± 0.43 pg/mL), indicating a 
potential association between IL-6 
concentration and the severity of ACS. 
This observation is consistent with 
findings from previous study, A recent 
research done in Tunisia published in 
BMC Cardiovascular Disorders by 
Bouzidi and Gamra highlighted IL-6's 
highly potential as a biomarker for 
detecting myocardial necrosis, since IL-6 

levels are linked to the severity of ACS 
based on the highest level of IL-6 
measured in patients with STEMI (23). 

Yang et al.’s meta-analysis found 
elevated IL-6 to be a significant and 
independent predictor of worse ACS 
outcomes and higher MACE risk, also       
IL-6 promotes macrophage activation, 
infiltration, and LDL receptor 
expression, enhancing LDL uptake and 
driving inflammation and 
atherosclerosis (24). Ling et al. in China 
also reported that IL-6 may serve as          
a non-invasive marker for identifying 
high-risk ACS patients (25). IL-6 is         
locally overexpressed in atherosclerotic 
plaques at levels 10–40 times higher 
than normal tissue (26). Ferreira et al., 
in the Multi-Ethnic Study of 
Atherosclerosis (MESA) showed a strong 
association between IL-6 and 
atherosclerosis (27). While IL-6 
inhibition reduced vascular 
inflammation and atherosclerosis 
progression in vivo (28). These findings 
reinforce the potential role of IL-6 as a 
marker of ACS severity. To our 
knowledge, this is the first study in Iraq 
to examine the association between 
serum IL-6 levels and different ACS 
subtypes.  

A significant positive correlation was 
observed between IL-6 and total 
cholesterol, consistent with findings          
by Bao et al (29). Similarly, IL-6            
was positively correlated with LDL-C, in 
agreement with previous studies (30, 
31). Although this contrasts with a study 
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from Vienna, which reported no 
significant association between IL-6 and 
LDL-C (11). Moreover, IL-6 showed             
a strong positive correlation with 
troponin, supporting the results of 

     

Ferencik et al (32). 

Conclusion  

This study demonstrated significant 
differences in serum IL-6 levels among 
the subtypes of acute coronary 
syndrome (ACS), with the highest levels 
observed in patients with STEMI, 
followed by NSTEMI and unstable 
angina. These findings suggest that       
IL-6 levels increase with the severity of 
ACS. Additionally, IL-6 showed 
significant positive correlations with 
total cholesterol, LDL, and troponin 
levels. These results support the 
potential role of IL-6 as a biomarker in 
the assessment of ACS severity. 

Recommendations 

These conclusions need to be supported 
by larger sample size studies. The 
impact of IL-6 on customized therapy 
regimens, monitoring the progression of 
illness, and forecasting clinical results all 
require further investigation. 
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