
Iraqi J Pharm Sci, Vol.20(1) 2011                                                         ACS and inflammatory markers 

 43 

The Role of Some Inflammatory Markers (IL-6 and CRP) 

in the Pathogenesis of Acute Coronary Syndrome in Iraqi 

CCU for Heart Diseases 
Nadia GH. AbdulKarim*

,1 
, Mohamed A. Taher**  and  Amal N. Almarayati*** 

 

*Ministry of Health,  Kimadia, Iraq .  

**Department of Clinical Laboratory Sciences ,College of Pharmacy, Baghdad University, Baghdad, Iraq. 

***The Iraqi Center for Heart disease ,Baghdad, Iraq. 

 

Abstract  
         In this work an enzyme linked immunosorbent assay (ELISA) technique has been used for 

detection of some inflammatory markers in serum of acute coronary syndrome (ACS)-Patients 

Admitted to the cardiac care unit (CCU) of Iraqi Centre For Heart Diseases and Ibn AlNafees Teaching 

Hospital. The present method includes quantitative measurement of interleukine-6 (IL-6) and C-

reactive protein (CRP), as their increase during symptoms may be responsible for identifying the 

mechanism of myocardial damag, in addition to their best performance than other quantitative tests 

perhaps due to their association with atherosclerotic process that belongs to the endothelial 

dysfunction. Aim of this study is to estimate the prevalence and correlation of IL-6 with CRP in ACS- 

patients presented with unstable angina/ non-ST elevation myocardial infarction (UA/NSTEMI) 

symptoms to be as new diagnostic parameters in Iraqi CCU. Seventy (70) ACS- patients with mean age 

(58.55 year ±  9.98), from Jun.2009 to Feb. 2010 with diagnosis of UA/NSTEMI were included in this 

study. Proper history, physical examination, electrocardiograph (ECG), and Echocardiography (ECHO) 

were performed for all patients in addition to the routine laboratory works including fasting blood 

glucose, lipid profile, assay of transaminases activity (Aspartate and Alanine transaminase),and 

biomarkers analysis as cardiac troponin I
 
and T, creatine kinase (CK and CK-MB) and myoglobin. 

Blood sample was collected from all patients for quantitative assay of IL-6 and CRP. All patients 

underwent diagnostic coronary angiography, were 66 of them with abnormal coronary outcome and 

four patients have normal coronary arteries, study include 39- male and 31 female. Seventeen of 67 

patients (25.4%) had elevated serum level of IL-6 and fifty four of 62 patients (87.1%) had elevated 

serum level of CRP. Statistically found strong and significant (SS) correlation between IL-6 and CRP 

(assessed by Spearman's rho correlation coefficient, P<0.01). The significant proportion of 

UA/NSTEMI patients that had elevated serum levels of IL-6 and/or CRP, in addition to the strong 

correlation with coronary angiographic findings make these inflammatory markers to be considered  as 

risk stratification factors and good predictors for coronary artery disease independent of other 

traditional risk factors for cardiovascular disease (CVD).  
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 الخلاصة
حى فٍ هزا انعًم اسخعًال اخخباس الايخظاص انًُاعٍ الإَضًٍَ نهكشف عٍ بعغ انًؤششاث الانخهابُت فٍ أيظال يشػً          

)أو  4-انحشَك انخهىٌيخلاصيت انششاٍَُ الإكهُهُت انحاد انشاقذٍَ فٍ وحذاث انعُاَت بانقهب. واشخًهج انذساست عهً انطشق انكًُت نقُاط 

حُذ إٌ صَادحهى بانذو أرُاء حذود الأعشاع يحخًم أٌ َكىٌ بشوحٍُ انطىس انحاد )أو بشوحٍُ سٍ انفعال(، انبٍُ ابُؼاػٍ( و

انًسؤول عٍ انخعشَف بانُت انؼشس بعؼهت انقهب، هزا بالإػافت إنً أدائهى انًفؼم عٍ بقُت الاخخباساث انكًُت ورنك نعلاقخهى بخظهب 

بشوحٍُ سٍ انفعال و  4-شاٍَُ انزٌ َعىد انً الاخخلال انىظُفٍ نهبطاَت. انهذف يٍ انذساست نخقذَش اَخشاس واسحباؽ انحشَك انخهىٌانش

-STواحخشاء انعؼهت انقهبُت انغُش يظحىبت باسحفاعيخلاصيت انششاٍَُ الإكهُهُت انحاد يع أعشاع انزبحت انغُش يسخقشة فٍ يشػً 

segment    ِالاخخباساث كأدواث  حشخُض جذَذة فٍ وحذاث انعُاَت بانقهب فٍ انعشاق. شًهج انذساست سبعىٌ يشَؼا" نخكىٌ هز

. حى اخز انخاسَخ انًشػٍ وإجشاء 9000ونغاَت شباؽ  9002ابخذاء" يٍ حضَشاٌ  (year ±  9.98 58.55)بانًخلاصيت يعذل أعًاسهى 

انحشَك ؾ طذي انقهب نهًشػً. عُُاث انذو جًعج يٍ كافت انًشػً نقُاط الاخخباساث انفُضَائُت، حخطُؾ كهشبائُت انقهب وحخطُ

بشوحٍُ سٍ انفعال. جًُع انًشػً خؼعىا نهقسطشة الإكهُهُت انخشخُظُت انخٍ أظهشث َخائج غُش ؽبُعُت نهششاٍَُ و  4-انخهىٌ

%( يٍ 93.2يشَغ ) 01أَزً.  12كش ور 10( يشَغ و أسبعت يشػً نذَهى ششاٍَُ إكهُهُت ؽبُعُت. شًهج انذساست 44الاكهُهُت ل)

  4 -بُكىغشاو/يم كُقطت قطع لاسحفاع يسخىي انحشَك انخهىٌ 93)اعخبش انخشكُض  4 -انحشَك انخهىٌنذَهى اسحفاع بًسخىي  41اطم 

طع يهغى/نخش كُقطت ق 1.11بشوحٍُ سٍ انفعال )باعخباس انخشكُض نذَهى صَادة بًسخىي  49%( يٍ اطم 11.0يشَغ ) 32بانذو( و

( P<0.01بشوحٍُ سٍ انفعال )و  4-انحشَك انخهىٌبشوحٍُ سٍ انفعال بانذو(. احظائُا" وجذ اسحباؽ يعُىٌ قىٌ بٍُ يسخىي نضَادة 

يشَغ روٌ الإطاباث الإكهُهُت. انُسبت انًعُىَت يٍ يشػً انزبحت انغُش يسخقشة واحخشاء  44نعًىو يشػً انًخلاصيت وكزنك بٍُ ال

بشوحٍُ سٍ انفعال و/ او  4-انحشَك انخهىٌانزٍَ نذَهى صَادة بًسخىَاث    ST-segmentيظحىبت باسحفاع انعؼهت انقهبُت انغُش

واسحباؽهى انقىٌ بُخائج انقسطشة الإكهُهُت َجعم هزِ انًؤششاث الانخهابُت كعىايم خطىسة وحىقع جُذة لأيشاع انششاٍَُ الإكهُهُت 

 أيشاع انقهب انىعائُت. يسخقهٍُ عٍ عىايم انخطىسة انًخعاسف عهُها فٍ
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Introduction 
         ACS is "any group of clinical symptoms 

compatible with acute myocardial ischemia," 

which includes UA (angina is coronary 

insufficiency and an important distinction 

between stable angina and UA is that the 

former is exacerbated by activity or emotional 

stress and relieved by rest and/or nitroglycerin; 

in contrast, UA occurs at rest) and myocardial 

infarction (MI), with or without ST- elevation 

(NSTEMI is associated with myocardial 

necrosis and resultant release of cardiac 

biomarkers and the ECG usually shows ST-

segment depression or new T-wave inversion; 

in contrast, STEMI, which was once 

characterized as Q-wave MI, is associated with 

myocardial damage, with both elevated serum 

cardiac biomarker levels and ST-segment 

elevation on ECG
[1,2,3]

)
[4]

. The differences 

between UA and MI in prevalence, etiology, 

severity, pathophysiology, clinical 

presentation, treatment, and outcomes
[5]

. 

Patients presenting with symptoms that are 

consistent with an ACS require urgent 

evaluation because these conditions carry a 

high risk of avoidable complications, such as 

sudden death and MI
[6]

. It caused by one of 

two events: rupture of the fibrous cap of an 

atheromatous plaque or endothelial (intimal) 

erosion of the cap, both of which lead to the 

subsequent development of a thrombus and 

decreased myocardial perfusion
[7-10]

, but  

research has shown that inflammation plays a 

central role
[8,11,12]

. as shown in figure(1) 

demonstrating that causative agents of necrosis 

are the risk factors which play a great role in 

the inflammatory response. The risk markers 

that are indicative of an adverse prognosis 

include recurrent ischemia, extensive ECG 

changes at rest or during pain, the release of 

biochemical markers (creatine kinase or 

troponin) arrhythmias and hemodynamic 

complications during episodes of ischemia. 

Risk stratification is important because it 

guides the use of more complex 

pharmacological and interventional treatment. 

In those patients with UA and non-Q-wave MI, 

early diagnosis results in the admission of 

these patients to the CCU or to a monitored 

bed in a higher dependency area
 [13]

.Increasing 

age is associated with a significant increase in 

adverse outcomes in patients with 

UA/NSTEMI. Diabetic patients with 

UA/NSTEMI are approximately 50% higher 

risk than non diabetics. Patients with extra 

cardiac vascular disease (i.e., those with either 

cerebrovascular disease or peripheral arterial 

vascular disease) also appear to have 

approximately 50% higher rates of death or 

recurrent ischemic events
 [14]

.Cardiac cath. 

provided for detailed assessment of the 

anatomy and physiology of the heart and 

vasculature and to determine the nature and 

extent of a suspected cardiac problem in a 

symptomatic patient in whom surgical, 

electrophysiologic, or interventional therapy is 

anticipated. Also coronary angiography is the 

most widely used imaging tool to evaluate 

luminal, obstructive disease in coronary 

arteries, but the modality is not optimal for 

identifying plaque
[15]

.The function that 

cytokines induce can both turn on or turn off 

particular immune responses
[16]

. IL-6 is an 

'upstream' pro-inflammatory cytokine that 

stimulates hepatocytes to synthesize acute 

phase response proteins such as C-reactive 

protein (CRP) and fibrinogen
[17,18]

. Kumari and 

his colleague propose a role for IL-6 in the 

pathogenesis of coronary heart disease (CHD) 

through a combination of autocrine, paracrine 

and endocrine mechanisms at which an 

autocrine and paracrine activation of 

monocytes by IL-6 in the vessel wall 

contribute to the deposition of fibrinogen. IL-6 

decreases lipoprotein lipase activity and 

monomeric LPL levels in plasma, which 

increases macrophage uptake of lipids
[19]

. 

Lindmark et al agreed with Manginas that IL-6 

is a strong independent marker of increased 

mortality in UA patients, as IL-6 with both 

pro- and anti-inflammatory mediators affecting 

both B-cell immunoglobulin production and T-

cell cytotoxic activity, and this indicates a 

possible role for IL-6 in progression of 

coronary artery disease
 
(CAD)

[20,21]
.The local 

inflammatory response is accompanied by a 

systemic response known as the acute- phase 

response. CRP is a prototype positive acute- 

phase protein whose serum level increase 

1000- fold during an  acute- phase response. A 

calcium-binding pentameric protein consisting 

of five identical, non-covalently linked, 23-

kDa subunits
[22,23]

. Its name for its ability to 

bind and precipitate the C- polysaccharide of 

pneumococcus. CRP is expressed in 

atherosclerotic plaque
[24]

 and may enhance 

expression of local adhesion molecules
[25]

, 

increase expression of endothelial plasminogen 

activator inhibitor- one (PAI-1), reduce 

endothelial nitric oxide bioactivity
[26]

, and alter 

low density lipoprotein- cholesterol (LDL-c) 

uptake by macrophages
[27]

. CRP has been 

found within thin cap atheromas and 

immunohistochemical deposition of CRP 

within plaques corroborates the concept that 

inflammation is an important component to 

plaque instability reflected by serum CRP
[28]

. 

Accordingly, elevated CRP levels could be 

linked to increased long-term mortality
[29]

. 
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Also elevated levels of IL-6, CRP and matrix 

metalloproteinases (MMP-9) provide a link 

between inflammation, matrix degradation and 

the development and progression of ACS. IL-6 

and MMP-9 appear to be released mainly from 

vulnerable plaque or necrotic myocardium 

during the acute phase of MI
[30]

. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Events of ACS
(41)

 

 

 
Subjects, Materials and Methods 
Subjects and Methods 

         Seventy ACS- in hospital stay patients 

selected from multicenters in the period from 

June 2009 to February 2010. Selection of 

ACS- patients (excluding AMI with ST- 

elevation) by specialized physician depending 

on risk factors of ischemic heart disease, 

previously or newly diagnosed ACS, ECG 

changes and Echo findings of ischemic heart 

disease.Risky patients diagnosed according to 

the widely used Thrombolysis in Myocardial 

Infarction (TIMI) risk score, which include 

seven factors: (1) age 65 years or older, (2) at 

least three of the standard risk factors for 

coronary disease, (3) prior coronary stenosis of 

50% or more, (4) ST segment deviation on the 

presenting ECG, (5) at least two anginal 

episodes in the previous 24 hours, (6) use of 

aspirin in the previous week, and (7) elevated 

serum cardiac markers
[31]

.The mean age for 

70- patients was (58.55 ±  9.98 year) with age 

range (37- 85 year), were 31 females 

representing (44.3%) and 39 males (55.7%).  

Most patients take medications upon 

admission to the hospital. In addition to the 

group of patients this study include eighteen 

apparently  healthy control subjects their  

mean age was (33.27 ± 6.73 year) ranging (25 

- 47 year), were 5 females (27.8 %), and 13 

males (72.2 %), choosing this range of age 

because the inflammatory processes have been 

implicated in a diverse set of chronic 

conditions affecting older adults, ranging from 

depression, periodontal disease, pulmonary 

disease, osteoporosis, arthritis and cognitive 

impairment
[32]

.Ten ml of venous blood 

specimen were collected from each patients 

and healthy subject, centrifuged at 3000 rpm 

for 10 minute, serum was separated within 30 

minute from the time of blood  collection, it 
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was free of haemolysis, no turbidity and not 

lipemic.  

 

  Materials 

         IL-6 and CRP ELISA-kit (from DRG 

International Inc., USA/ Germany) is an in 

vitro sandwich type assay for the quantitative 

measurement of human IL-6 and CRP in 

serum, plasma, urine and culture supernatants. 

The principle of the assay is based on a solid 

phase enzyme- linked immunosorbent assay. 

The laboratory investigations was performed 

in the Research Centre for Biotechnology and 

the Specialized Centre of Endocrinology and 

Diabetes.  

 

 Statistical Analysis  
         The results were expressed using 

Software Statistical Package for Social Science 

(SPSS) version 11.5 and 12. For the estimation 

of result's differences between the studied 

groups consider the (S) at P < 0.05, 0.01.Also 

by using special ELISA software (4.01 Bio-

Rad Lab., Inc.) to draw the standard curves of: 

IL-6 and CRP. 

 

Results and Discussion 
         Traditional risk factors of this study 

revealed the following data: smoking (7 (10%) 

smokers and 7(10%) previously smoking), 

p<0.01; hypertension (53(75.7%) hypertensive, 

p<0.01); diabetes mellitus (34(48.6%) diabetic, 

p>0.05) ; 28 patients have both DM and 

hypertension; family history of cardiac disease 

(47(67.1%), p<0.01. Also found 66 patients 

with abnormal angiographic outcome and only 

four ACS-patients with normal cath. findings. 

Data of table (1) shows significant differences 

in the serum levels of IL-6 and CRP (P<0.05, 

0.01 respectively) between  ACS-patients and 

apparently healthy persons. Table (2) reveal 

the prevalence of elevated levels of CRP in the 

serum of ACS-patients having positive risk 

factors (positive family history of cardiac 

diseases, smokers, diabetic, and hypertensive 

patients); while  the number of patients with 

positive risk factors that have increased level 

of IL-6 was less in comparison to those with 

normal levels of IL-6 this may be due to the 

usage of some medications by the patients (as 

anti-inflammatory- Aspirin and clopidogrel, 

antihyperlipidemic- Statines and Fibrates, 

antihypertensive angiotensine converting 

enzyme inhibitor (ACEI) and hypoglycaemic 

agents) that causes these differences in the 

serum levels of IL-6 in relation to the risk 

factors, or may be due to the release of CRP 

immediately in the acute state while the 

optimal time for measuring
 

cytokines is 

unknown because of the short half life of the 

cytokines in addition this findings indicate that 

the association between IL-6 levels and future 

cardiovascular events was independent of 

major cardiac risk factors; also table (2) 

demonstrate that seventeen of 67 patients 

(25.4%) had elevated level of IL-6 (25 pg/ml is 

the cutoff point for IL-6 representing Mean 

serum level of IL-6 ± S.D in apparently 

healthy control and any level more than this 

value considered elevated) and fifty four of 62 

patients (87.1%) had elevated level of CRP 

(3.83 mg/L is the cutoff point for CRP 

representing Mean serum level of CRP ± S.D 

in apparently healthy control and any level 

more than this value considered elevated) were 

50 patients with abnormal cath. outcomes have 

elevated level of CRP this results provides 

prognostic value to the CRP in addition to the 

traditional cardiac risk factors. Therefore, in a 

high-risk patient, an elevated CRP level should 

even further alert both the physician and the 

patient to the need for aggressive risk-lowering 

strategies
[33]

  so the AHA/CDC recommends 

measuring CRP levels in patients who appear 

to have a moderately elevated risk of 

cardiovascular events. In these patients, an 

elevated CRP measurement would indicate 

that the risk may very well be much greater 

than "moderate."  In the present study also 

found (SS) correlation between IL-6 and CRP 

(assessed by Spearman's rho correlation 

coefficient, P<0.01) this (SS) correlation was 

also documented by Biasucci et al stating that 

elevated CRP in the plasma of most UA refer 

to the important role of an inflammation in 

ACS and has indirect mark for increased IL-6 

production
[34]

. In addition this strong 

correlation between the inflammatory markers 

may refer to the underlying cause of this type 

of cardiac disease which is stated by many 

studies one of them is the results of Hashmi 

and his colleague showing increased 

concentrations of the proinflammatory 

cytokines IL-17, IL-6, IL-8 and CRP, these 

findings point towards the role of 

inflammation in the form of increased activity 

of those interleukins in an UA and AMI
 

patients 
[35]

. Furthermore, elevated CRP levels 

predict recurrent ischemia and death in patients 

with stable and UA
[36-38]

, this is  because CRP 

plays a direct pathogenic role in arterial 

disease
[39]
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  Table 1: Demography of the inflammatory markers in the studied groups 
 

** F- test and Anova significance < 0.01 

*Significance < 0.05 

 

Table 2: Correlation between the inflammatory markers and the risk factors in ACS-Patients 

*Normal reference value of CRP: 0.068-8.2mg/L
(40) 

 

Conclusion  

         The significant proportion of patients 

with UA/NSTEMI that had elevated serum 

levels of  IL-6 and CRP, and their strong 

correlation with coronary angiographic 

findings make these markers to be considered  

as risk stratification factors and good 

predictors for coronary artery disease 

independent of other traditional risk factors for 

cardiovascular disease.  
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