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ABSTRACT 

BACKGROUND 

Coronary artery disease has emerged as the major cardiovascular disease of the era and also the commonest cause of premature 

death. Developing countries like India are expected to experience the greatest rise in cardiovascular disease burden over the next 

few years. In large part, this increase can be explained on the basis of major ongoing socio-demographic changes in developing 

countries and associated effects on the number of individuals at risk and the levels of cardiovascular risk factors. Atherosclerosis of 

the coronary vessels commonly causes ischaemic heart diseases. Recently, attention has been focused on the potential role of 

plasma markers of inflammation, especially C-Reactive Protein (CRP), as risk predictors among those at risk for cardiovascular 

events. Circulating levels of CRP were found to correlate with total infarct size in acute myocardial infarction and with prognosis. 

This study was conducted to identify the role of C-reactive protein in correlating the outcome in acute coronary syndrome. 
 

MATERIALS AND METHODS 

This is a case series study done in ICCU of VIMS, Bellary for a period of one year; 100 patients who came with history of typical 

angina chest pain and those who fit into the criteria for Acute Coronary syndrome with ECG showing either ST segment elevation 

or non-ST segment elevation myocardial infarction or unstable angina were included in the study. Detailed history, clinical 

examination and laboratory tests were the tools used to exclude these conditions. Apart from routine blood investigations, 

electrocardiography and transthoracic echocardiography was done in all patients. All patients were followed up and observed for 

the development of complications. 

 

RESULTS 

Out of the 100 patients studied, 44 patients had detectable C-reactive protein levels (equal to or more than 0.6 mg/dL). Out of 

these 34 patients had complications (including death), which was found to be statistically significant, thus correlating the CRP 

levels with complications. 

 

CONCLUSION 

Our study highlights a possible correlation between CRP levels and adverse outcome in acute coronary syndrome. Plasma CRP 

levels on admission serves to identify high risk patients in the setting of acute coronary syndromes and are also independent 

markers of adverse outcomes. The effective risk stratification provided may be of specific value for early therapeutic decision 

making and patient treatment in the heterogeneous population of patients presenting with acute coronary syndromes. 
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BACKGROUND 
Coronary artery disease has emerged as the major 

cardiovascular disease of the era and also the commonest 

cause of premature death. Developing countries now 

experience a much greater burden of cardiovascular disease 

than developed countries. In addition, developing countries 
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like India are expected to experience the greatest rise in 
cardiovascular disease burden over the next few years. In 

large part, this increase can be explained on the basis of 
major ongoing socio-demographic changes in developing 

countries and associated effects on the number of individuals 
at risk and the levels of cardiovascular risk factors. 

Despite progress in the prevention of cardiovascular 
diseases, a significant proportion of first cardiovascular 
events occur among individuals without traditional risk 

factors. Cardiovascular events develop unpredictably in 
patients with widely varying degrees of atherosclerotic 

diseases. Thus, major area of interest is the study of stimuli 
that provoke ischaemic events and merits continued 

attention from basic and clinical researchers, epidemiologists 
and practicing physicians. 
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Atherosclerosis of the coronary vessels commonly causes 
ischaemic heart diseases. 

The past decade has witnessed an increasing recognition 
that inflammatory mechanisms play a central role in the 

pathogenesis of atherosclerosis and its complications. 
Recently, attention has been focused on the potential role of 
plasma markers of inflammation, especially C-Reactive 

Protein (CRP) as risk predictors among those at risk for 
cardiovascular events. With inflammation, there will be 

release of inflammatory cytokines from the inflamed tissue, 
which stimulates liver to synthesise a number of acute phase 

proteins including the prototypical acute phase reactant, C-
reactive protein. Circulating levels of CRP were found to 

correlate with total infarct size in acute myocardial infarction 
and with prognosis. 
 

Aims and Objectives 
To study the clinical profile of patients with acute coronary 

syndrome and to study the correlation of CRP levels in acute 
coronary syndrome and their clinical outcome. 

 
MATERIALS AND METHODS 

This is a case series study done in ICCU of VIMS, Ballari for a 
period of one year; 100 patients who came with history of 
typical angina chest pain and those who fit into the criteria 

for Acute Coronary syndrome with ECG showing either ST 
segment elevation or non-ST segment elevation myocardial 

infarction or unstable angina were included in the study. 
Patients with stable angina, non-cardiac causes of chest 

pain, recent history of major trauma or surgery, on 
immunosuppressants, immunological diseases and chronic 
arthritis were excluded from study. Also, those patients who 

were already on statins, aspirin, oral contraceptives, niacin or 
fibrates were excluded from the study and so were the 

patients diagnosed with any organ/systemic malignancies. 
Detailed history, clinical examination and laboratory tests 

were the tools used to exclude these conditions. Apart from 
routine blood investigations, electrocardiography and 

transthoracic echocardiography was done in all patients. All 
patients were followed up and observed for the development 
of complications. 
 

Procedure for Performing C-Reactive Protein Assay 

The C-reactive protein assay was performed as a rapid slide 
agglutination test for the direct detection (Qualitative test) 

and semi-quantification for C-reactive protein was also done. 
The reagent used was a latex particle suspension coated with 

specific antihuman C-reactive protein antibodies, which 
agglutinates in the presence of CRP in serum of the patients. 
According to qualitative method of assay of C-reactive 

proteins estimation, a level equal to or more than 0.6 mg/dL 
is detected as positive. A level below 0.6 mg/dL is denoted as 

negative. 
 
Statistical Analysis 

Data related to all the study variables was entered into an 

excel sheet and after data filtration the data sheet was 

transferred and analysed using SPSS Software version 20.0. 

Appropriate descriptive statistics like percentages, mean and 

standard deviation was used to describe the data variables. 

Appropriate tests of significance like chi square tests were 

applied to study the correlation of CRP levels and the clinical 

outcome and a p value less than 0.01 was considered 

statistically significant. 

RESULTS 
Of the 100 patients, highest incidence of acute coronary 

syndrome was observed in the age group of 40 - 49 years, 
accounting for 29% of patients. The youngest patient was 25 

year old male who suffered an AWMI and the oldest was 78 
years old male who also had an AWMI. Also it was observed 
that 75% were males and 25% were female patients. Out of 

79 STEMI patients, 64 were males and 15 were females and 
out of 21 UA/NSTEMI patients there were 12 males and 9 

females. Mean age of incidence in males was 52.2 years and 
that for females was 64.2 years. 

The most common presenting complaint was chest pain 
in 83% patients followed by sweating in 72%, breathlessness 

in 38%, vomiting in 11%, epigastric discomfort in 6% 
patients. Two patients presented atypically with diarrhoea. 

The most common risk factor in this study was smoking 

accounting for 64% followed by dyslipidaemia, hypertension 
and diabetes. Out of 75 male patients 64 were smokers, 32 

patients had history of hypertension, 22 were diabetics and 
50 patients had lipid abnormalities. High triglycerides with 

low HDL cholesterol was seen in 24%, while 16% had high 
LDL levels, while 10% patients had raised total cholesterol. 

Out of the 100 patients studied 78 had STEMI, 16 had UA 
and 6 had NSTEMI. Out of the 78 patients of STEMI, the 
distribution was as follows - the most common type was 

extensive anterior wall MI (44 patients) followed by Inferior 
wall MI (18), Anteroseptal wall MI (7) and Anterolateral wall 

MI (4); 2 patients had Anterior wall with Inferior wall MI, 2 
patients had Inferior wall MI with Right ventricular extension 

and 1 patient had Inferior wall MI with Posterior wall MI. 
 

Types of STEMI No. of Patients 
Anterior wall MI - Extensive Anterior wall 

Anteroseptal 
Anterolateral 

44 
7 
4 

Inferior wall MI - Inferior wall 
- Inferior wall + Right 
ventricular extension 

- Inferior wall + Posterior wall 

18 
2 
 

1 
Inferior wall + Anterior wall 2 

Table 1. Types of STEMI 
 

STEMI - ST Elevation Myocardial Infarction. 

 

In our hospital, pharmacological reperfusion was 

performed on eligible candidates with streptokinase of 1.5 

million units. Out of 78 STEMI patients, 69 patients 

underwent streptokinase thrombolysis. Chest pain more than 

12 hours’ duration and formed Q-waves (in 9 patients) was 

the commonest cause to withhold thrombolysis. Left 

ventricular failure was the most common complication in 10 

patients followed by cardiogenic shock in 8 patients. Out of 

the 37 patients who developed complications, 8 patients died. 

 

Complications 
Percentage of 

Patients 

Left ventricular failure 10 

Cardiogenic shock 8 

Conduction block - Complete heart block 

- Left bundle branch block 

- Atrioventricular block 

4 

1 

1 

Tachyarrhythmias - Supraventricular 

tachycardia 

- Ventricular tachycardia 

1 

 

5 
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Recurrent angina 1 

Post-infarct angina 4 

Congestive cardiac failure 2 

Accelerated hypertension 1 

Table 2. Complications in Acute Coronary Syndrome 

 

LVF - Left Ventricular Failure, CS - Cardiogenic Shock, CB - 

Conduction Block, VT - Ventricular Tachycardia, SVT - 

Supraventricular Tachycardia, RA - Recurrent Angina, PIA – 

Post-Infarct Angina, CCF - Congestive Cardiac Failure, Acc. 

HTN - Accelerated Hypertension. 

 

C-Reactive Protein Levels at Admission 

In our study, 44 patients had C-reactive protein levels 

detectable (i.e. equal to or more than 0.5 mg/dL). 

 

C-Reactive 

Protein 

Levels 

Acute Coronary 

Syndrome with 

Complications 

Acute Coronary 

Syndrome 

without 

Complications 

Total 

< 0.6 mg/dL 3 53 56 

> 0.6 mg/dL 34 10 44 

Total 37 (p < 0.01) 63 (p < 001) 100 

Table 3. CRP Levels in Patients with ACS 

 

Chi Square value found out by Yates correction, X²yc = . At 

one degree of freedom, p value is highly significant (p < 0.01). 

This indicates that the patients with high serum C-Reactive 

Level at admission are prone for going into complications and 

levels were low in patients who did not undergo 

complications. 

The table indicates that the patients with high serum C-

Reactive Level at admission are prone for going into 

complications. 

 

Other Investigations 

In this study, ESR was raised in 62% of patients which 

included 42 males and 20 females. Leukocytosis is seen in the 

setting of acute coronary syndrome, but we observed raised 

leukocyte counts only in 24% of patients. Raised blood 

glucose levels were found in 22% of patients, out of which 20 

were known diabetes mellitus patients. Diabetes mellitus is 

one of the risk factor for ischaemic heart disease and is 

considered as ischaemic heart disease equivalent. 

 

DISCUSSION 

In our study, mean age of occurrence of ACS was 59.2 years. 

When compared to the studies by Foussas et al1 and 

Mohmoud Suleiman et al2 where the mean age was in the 

seventh decade, ours were one decade earlier. Other studies 

done in Indian subcontinent also showed that coronary 

artery diseases occur a decade earlier than the Western 

population; 75% of our patients were males and 25% 

females. This is comparable to the Foussas et al (79% males) 

and Mohmoud Suleiman et al (80% males) study. Chest pain 

was the most common presenting symptom present in 83% 

of patients. It is comparable to study by Huggins et al done in 

1996.3 

In our study history of chronic smoking was the most 

common risk factor found in 64% patients. In Foussas et al1 

study smoking was observed in 57% of patients, while in 

Mohmoud Suleiman et al2 study smoking was observed in 

40% of patients. In another study by Salim Yusuf et al4 study, 

65.19% of patients were smokers. In our study, 50% of 

patients had dyslipidaemias. Most common lipid 

abnormalities were high triglycerides and low HDL levels. In 

Foussas et al1 study, 64.6% of patients had lipid 

abnormalities and in Mohmoud Suleiman et al2 study 41% of 

patients had dyslipidaemias, thus suggesting dyslipidaemia as 

a major risk factor irrespective of race, sex and 

socioeconomic status. In our study, 22% of patients had 

diabetes as the risk factor. In Foussas et al1 study diabetes 

mellitus was seen in 31% of patients and Mohmoud Suleiman 

et al2 study diabetes was present in 30% of patients. Since 

diabetes is considered as a coronary heart disease equivalent, 

added presence of the same multiplies the mortality risk. In 

our study, 32% patients had hypertension. But hypertension 

was seen more frequently in Foussas et al1 study (51%) and 

Mohmoud Suleiman et al2 study (53%). In “INTER HEART” 

study by Prof. Salim Yusuf et al4 hypertension was seen in 

only 19.3% of patients, if only South Asian population cohort 

was considered. 

In our study, 78% of patients had ST segment elevation 

myocardial infarction. Almost similar number of patients had 

ST segment elevation myocardial infarction in Mohmoud 

Suleiman et al1 study. 

In this study, 89% of patients with STEMI underwent 

reperfusion therapy in the form of pharmacological 

thrombolysis with streptokinase. About 32% of patients 

underwent thrombolysis in Mohmoud Suleiman et al1 study. 

In our study, 62% patients had increased ESR. Similar rise 

was described by Hersberg et al.5 In this study, raised total 

counts were seen in 24% of patients. 

Thomson et al6 found similar rise in 1995. 

In this study 44 (44%) patients had raised levels                          

(≥ 0.6 mg/dL) and 34 (77%) patients who had raised levels 

met with complications. 

Foussas et al1 studied 1,846 patients with acute coronary 

syndromes and showed that elevated plasma CRP levels 

confer a significantly increased risk of future fatal or non-

fatal ischaemic complications.  

The study by Mohmoud Suleiman et al2 concluded that 

plasma CRP levels obtained within 12 - 24 hours of symptom 

onset is an independent marker of 30-day mortality and the 

development of heart failure in patients with acute 

myocardial infarction. 

S Bhagat et al7 compared 44 unstable angina patients with 

40 age and sex matched healthy controls. They concluded 

that the plasma CRP is an independent predictor of adverse 

cardiac outcomes in severe unstable angina, in short-term 

follow-up and hence is useful for risk stratification of these 

patients. Pietila K O8 showed that high serum CRP 

concentrations in acute myocardial infarction patients 

treated with thrombolytic drugs predict increased mortality 

up to 6 months following the myocardial infarction. 

Haruo Tomada et al9 studied a total of 234 patients with 

acute myocardial infarction and concluded that CRP levels 

within 6 hours after the onset of symptoms reflect the 

vulnerability of culprit coronary lesions and predict adverse 

coronary events after primary PTCA/stenting. P Mishra et al3 

studied 50 cases of acute myocardial infarction and observed 

that serum CRP concentration on admission is a significant 

prognostic indicator of theirs in hospital stay. 
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Comparing with these studies, in our study also increased 

levels of plasma C-Reactive Protein was associated with more 

adverse events. 

 

CONCLUSION 

Our study findings highlights a possible correlation between 

CRP levels and adverse outcomes in acute coronary 

syndrome. Plasma CRP levels on admission serves to identify 

high risk patients in the setting of acute coronary syndromes. 

The effective risk stratification provided may be of specific 

value for early therapeutic decision making and patient 

treatment in the heterogeneous population of patients 

presenting with acute coronary syndromes. 

Raised CRP levels are independent markers of adverse 

outcomes. These findings suggest that in patients with acute 

coronary syndromes, CRP levels may be related to 

inflammatory processes associated with multiple plaque 

rupture or infarct expansion, thus making it imperative for an 

aggressive search for the same. 
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