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ABSTRACT
Background : The CRP protein is well known as an acute phase protein whose concentration increases as a result of inflammatory process. 
However, in an attempt to improve global cardiovascular risk prediction, considerable interest has focused on detection of low levels of CRP. The 
CRP seems indeed to be a strong predictor of vascular events. Hence aim of this study is to study hs-CRP level in acute coronary syndrome and to 
determine the mortality risk associated with serum level of hsCRP
Material and method : A cross-sectional observational study on 55 patients was done in  indoor patients of Department of Medicine, R.I.M.S, 
Ranchi. The Inclusion criteria was cases of acute coronary syndrome diagnosed clinically and supported by ECG, echocardiography and  cardiac 
enzyme. Patients suffering from chronic kidney disease and pulmonary disease were  excluded from this study. Immunoturbidimetric method was 
used for hs-CRP detection.
Results: In our study 19 case (57.54%) is male and 14 case (42.43%) is females were at the age group (30-60), and 81.82% males and 18.18% 
females were more than 60 years. Out of 55 cases of acute coronary syndrome, 10.92% patient  died. All patients who died had more than 3mg/l hs-
CRP level.
Conclusion:Higher mean level of hs-CRP was observed when acute coronary syndrome was present.
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INTRODUCTION :
Acute coronary syndrome is the most important cardiac event in the 
golden years of life and therefore needs to be understood and managed 
well. High sensitivity C-Reactive Protein (hs-CRP) is important 
investigations which has found its value in predicting the outcome of 
cardiovascular events in recent western literatures. Studies have 
shown an association of pro-inflammatory biomarkers with incident 
hypertension, metabolic syndrome, coronary artery disease (CAD), 
acute coronary syndrome (ACS), peripheral artery disease, stroke and 
recurrent coronary and cerebrovascular events .[1,2,3,4]

An imbalance between pro- and anti-inflammatory factors contributes 
to the atherosclerotic process. Inflammatory processes have an effect 
on the integrity of the fibrous cap in atherosclerotic plaque. Pro-
inflammatory processes involving innate , adaptive immune mech 
anisms weaken the fibrous cap causing a predisposition towards its 
rupture and thrombus formation in coronary artery responsible for 
severity of syndrome.

If plaque rupture and thrombosis is extensive, complete occlusion of 
coronary artery can occur, which manifests clinically as persistent 
chest pain and ST segment elevation.  hs-CRP are associated with 
cardiovascular outcome. Studies like Pravastatin Inflammation/CRP 
Evaluation (PRINCE) and Justification for the Use of Statins in 
Primary Prevention: an Intervention Trial Evaluating Rosuvastatin 
(JUPITER) indicate that cardiovascular benefits are more apparent 
when systemic inflammation reduced in terms of hsCRP 
reduction.[5,6] The A to Z(Aggrastat- to- Zocor) trial demonstrated 
that the best clinical outcomes occurred when the hsCRP levels were 
lowered below 2 mg/l.[7]

The CRP protein is well known as an acute phase protein whose 
concentration increases as a result of inflammatory process. However, 
in an attempt to improve global cardiovascular risk prediction, 
considerable interest has focused on detection of low levels of CRP. 
The CRP seems indeed to be a strong predictor of vascular events. Hs-
CRP is generally increased in obese patient due to increase TNF alpha 
and IL-6 in adipose tissue. It is also elevated in hypertensive and 
diabetic patients. If hs-CRP is 1.0 mg/l person has low risk of any 
cardiovascular disease. hs-CRP level in1.0-2.0mg/l has moderate risk 
and patient with hs-CRP level is >3mg/l at high risk of developing 
cardiovascular disease[13].High-sensitivity assay techniques such as 
immunoturbidimetry, can detect CRP with a sensitivity range of 0.01 to 
10 mg/ l.[13]

Hence aim of this study is to study hs-CRP level in acute coronary 

syndrome and to determine the mortality risk associated with serum 
level of hs –CRP.

MATERIALS AND METHODS
A cross-sectional observational study was done in indoor patients of 
Department of Medicine, Rajendra Institute of Medical Sciences, 
Ranchi during the period October 2016 to September 2017 after taking 
informed consent. 

The Inclusion criteria was cases of acute coronary syndrome 
diagnosed clinically and supported by ECG, echocardiography and  
cardiac enzyme. Patients suffering from chronic kidney disease and 
pulmonary disease were  excluded from this study. This study 
consisted of 55 cases with age >30years and 60 healthy individuals as 
control in the age group of 30-70 years. Immunoturbidimetric method 
was used to determine the hs-CRP level. Measuring range was 0.15-
20.0 mg/l and normal value of CRP was <1 mg/l.

RESULTS : 
Out of 55 cases of acute coronary syndrome 12(21.8%)had unstable 
angina,19(34.5%) had NSTEMI and 24(43.6%) had STEMI. In 
unstable angina group, all the patients had Trop-T value <0.01ng/ml 
and CPK-MB level was less than 20 IU/L. In NSTEMI group and 
STEMI group all the patient had Trop-T value >0.01ng/ml and CPK-
MB level was more than 20 IU/L.

 In total of 55 patients 3(5.45%) had anterior wall,13(23.63%) had 
inferior wall,11( 20.0%) had lateral wall and 28(50.9%) had combined 
pattern i.e anterior, inferior or lateral wall motion abnormality. The 
area of ischaemia correlated with ECG finding.

The results and observation of this  study has been presented in the 
following tables.

TABLE –1:LEVELS OF HS-CRP IN TYPES OF ACUTE 
CORONARY SYNDROME

The mean hs-CRP level in unstable angina (1.899±0.84mg/l), 
NSTEMI (3.13±0.93), STEMI (2.77±0.956). p value is 0.01, which is 
statistically significant. Most of the patients with STEMI and NSTEMI 
had hs-CRP values 1-2mg/l, 2-3mg/l, >3 mg/dl, putting them in as low, 
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hs-CRP Unstable angina NSTEMI STEMI
1-2mg/dl 6 50.1% 7 36.82% 3 12.5%
2-3mg/dl 4 33.33% 5 26.31% 9 37.4%
>3 mg/dl 2 16.66% 7 36.87% 12 50.1%
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moderate and high vascular risk, respectively.

In unstable angina, 50.1 % cases were in low risk, 33.33 % in moderate 
risk, 16.66% in high vascular risk group. In patients of NSTEMI, 
36.82% were in low risk, 26.31% in moderate risk, 36.87% in high 
vascular risk group. In STEMI patients, 12.5% were in low risk, 37.4% 
in moderate risk, 50.1% in high vascular risk group.

TABLE–2:RELATION OF LEVEL OF hs-CRP WITH 
CLINICAL OUTCOME OF ACUTE CORONARY SYNDROME

Above table shows out of 55 cases of acute coronary syndrome 10.92% 
died, survived during their hospital stay. All patients who died had 
more than 3mg/l hs-CRP level. Those who survived had hs-CRP level 
1-2 mg/l in 22.44%, 2-3 mg/l in 36.73% and more 3 mg/l in 40.81%. 

DISCUSSION :
According to American Heart Association and the centres for Disease 
Control and Prevention, hs-CRP levels of  1-2,  2 to 3, and greater than 
3mg/dl are interpreted as low, moderate, and high vascular risk 
respectively.[8,13]

 This study shows that higher mean level of hs-CRP [ cases 2.69±1.023 
mg/l vs control 0.509±0.187 mg/l, p≤0.0001] were observed when 
acute coronary syndrome was present, and this was statistically 
significant .The result was found to be similar to study conducted by 
Gazala et al 2008.[14]

 Moukarbel et al carried out similar study correlating hs-CRP and 
complex angiographic lesions in acute coronary syndrome and noted 
direct association between degree of complexity in angiography with 
measuring hs- CRP level.[15]

 David A. Morrow, et al (2006) attempted to stratify clinical outcome 
and complications leading to longer hospital stay and noted its 
association with hs-CRP.[16]

de Winter et al carried out the study correlating even higher level of hs-
CRP with death and recurrent myocardial infarction and suggesting 
intense endothelial inflammation.[9]

Shlipak, et al. and Menon, et al concluded that increased inflammatory 
markers such as hs-CRP is a risk factor of cardiovascular 
events.[10,11]

 hsCRP should be one to which both advocates and critics of the 
inflammatory hypothesis of atherosclerosis can adhere because it is 
one that can immediately improve patient care.[17]

Study by Deepak Y. Kamath et al. concluded that he normal or basal 
values of hsCRP are likely higher in the Indian population.[18]

A limitation of our study was that we had only one baseline CRP value 
and no follow-up values. However, there are studies showing that CRP 
concentrations are relatively constant in an individual over time and 
that there is no marked diurnal variation (19,20)

In our study we recorded association of higher level of hs-CRP in death 
cases. All patients who died had level of > 3mg/l of hs-CRP level and 
those who survived had hs-CRP level of 1 to 2 mg/l. Thus we conclude 
that higher mean level of hs-CRP was associated with more severe 
acute coronary syndrome and high mortality.
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Clinical outcome Hs-CRP

1-2 mg/l 2-3 mg/l >3 mg/l

Death 0 0 6

Survival after ACS 11 18 20
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