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Abstract  
 

Background: ACS is a major cause of mortality and morbidity in both developed and developing countries. HsCRP is an 

independent risk marker of cardiovascular disease. Objective: The aim of this study was to compare serum hsCRP levels 

and lipid profile and to correlate with angiographic findings. Materials and methods: This is a case control study, 70 

patients with onset of chest pain and 70 sex matched controls were enrolled. Details of clinical examination, ECG, 

angiographic findings and laboratory findings like CK-MB, AST, LDH also collected. RESULTS: Among the cases, 

highest mean levels of hs-CRP, CK-MB and LDH were found in STEMI patients compared to other two groups. Among 

the 28 UA patients 21 were diabetic (75%), in the case of STEMI it was 79%, 19 out of 24, and in the case of NSTEMI 

12 out 18 (67%). Patients with SVD, had hs-CRP levels <1-3 mg/L whereas most of the patients with TVD had elevated 

(>3 mg/L) hs-CRP level. Conclusion: The present study showed a positive correlation between hsCRP, dyslipidemia and 

angiographic findings in ACS. Hs-CRP seems to be a stronger predictor of cardio vascular events.  

Key words: High sensitivity-reactive protein, acute coronary syndrome, lipid profile, CK-MB, triple vessel disease, 

dyslipidemia. 

Copyright © 2021 The Author(s): This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International 

License (CC BY-NC 4.0) which permits unrestricted use, distribution, and reproduction in any medium for non-commercial use provided the original 

author and source are credited. 

INTRODUCTION 
Cardiovascular disease (CVD) is a leading 

cause of morbidity and mortality good 

pharmacotherapy and interventional management [1, 2]. 

ACS (acute coronary syndrome) refers to a spectrum of 

conditions compatible with acute myocardial ischemia 

and/or infarction that are usually due to an abrupt 

reduction in coronary blood flow, ACS is a combined 

term for unstable Angina (UA),ST Elevation Myocardial 

Ischemia (STEMI), Non-ST Elevation Myocardial 

Ischemia (NSTEMI)[3, 4]. 

 

ACS is a major cause of mortality and 

morbidity in India. There are some non-modifiable risk 

factors for Coronary heart disease (CHD) such as age, 

sex, race and family history of coronary heart disease. 

However, there are several risk factors that can be 

managed through lifestyle modification such as 

smoking, stress, hyperlipidemia, hypertension, diabetes 

mellitus, and obesity and sedentary lifestyle
 
[5]. Of the 

various risk factors, stress and hyperlipidemia are 

considered to be the major risk factors of 

atherosclerosis [6]. High-sensitivity C-reactive protein 

(hsCRP) is proposed as an inflammatory marker since 

decades for cardiovascular events in future [7]. 

Inflammation has a key role in ACS evolution. 

Inflammatory marker high sensitivity C-reactive protein 

(hsCRP) predicts ACS risk either by correlation with 

ACS extent  or as an marker of inflammatory event that 

leads to plaque rupture [8, 9]. The aim of this study was 

to compare serum hsCRP levels and lipid profile and to 

correlate with angiographic findings in a tertiary care 

hospital in Mangalore 

 

MATERIALS AND METHODS 
This is a case control study conducted among 

70 patients who have been admitted in the cardiology 

critical care unit Yenepoya hospital Mangalore with 

onset of chest pain. Patients within the age group of 30-

60 were included in this study. Based on clinical history, 
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the results of ECG, plasma cardiac markers, and stress 

test testing, patients were diagnosed by physicians as 

UA, STEMI and NSTEMI. This study also included age 

and sex matched 70 controls selected from the 

outpatient department, those who came for regular 

health checkups, without CAD which was assessed by 

history and clinical examination. 

 

Informed consent was taken from both cases 

and controls after explaining the procedure. Details of 

smoking habits, life style and exercise pattern were 

elicited from the patients, and details of clinical 

examination, ECG, angiographic findings and 

laboratory findings such as conventional cardiac 

markers like CK-MB, AST, LDH also collected. 

Patients CKD, sepsis, recent or ongoing infection or 

fever, Chronic inflammatory systemic disorders such as 

RA, SLE, Angina of secondary etiology, Recent 

surgery, Thyroid disorders, Aortic valve disease, 

Obstructive hypertrophic cardiomyopathy were 

excluded from study.  

 

Sample Processing and Analysis-5ml blood 

collected in plain vials (without any anticoagulant) for 

the estimating Lipid profile (Total cholesterol, 

triglycerides, and high density lipoprotein cholesterol) 

and serum high sensitivity C-reactive protein (hsCRP). 

HsCRP was measured by latex enhanced immune 

turbidimetric assay and carried out in auto analyzer 

AGAPPE diagnostics by using Agappe CRP ultra-kit 

according to the instructions of the manufacturer. 

Fasting Lipid profile was estimated by using VITROS 

5600 Integrated System VITROS 250 Chemistry 

System from USA. 

 

STATISTICAL ANALYSIS 
The data was analyzed SPSS Version 13.0. 

Values were expressed as mean ± standard deviation. 

Comparisons between the groups were done using chi –

square test and student’s unpaired t test. A p < 0.05 was 

considered statistically significant. 

 

RESULTS 

A total number of 70 ACS patients 70 healthy 

individuals as controls were included in this study, out 

of which 28 UA, 24 STEMI, 18 NSTEMI. The mean 

age in the control group was 46±10.26 years and in the 

patient group 41±18.22 yrs, 42±11.23 yrs and 45±11.24 

yrs for UA, STEMI and NSTEMI respectively. It has 

been shown that male gender was predominant in all the 

ACS groups (47 out of 70). Total cholesterol, TG, LDL 

and blood pressure levels were significantly higher in 

UA, STEMI and NSTEMI compared to controls. HDL 

cholesterol level was significantly decreased in all the 

ACS groups compared to controls. Among the 28 UA 

patients 21 were diabetic (75%), in the case of STEMI 

it was 79%, 19 out of 24, and in the case of NSTEMI 12 

out 18 (67%). Number of smokers in each group was 

11,12,9 in UA, STEMI and NSTEMI respectively. 

 

Comparison of hsCRP and cardiac enzyme 

levels in both controls and cases are depicted in table no 

2.The mean levels of hs-CRP (p<0.05), CK-MB 

(p<0.05) and AST (p=0.03) were significantly higher in 

cases when compared to controls. There was no 

significant difference in the mean levels of LDH 

between cases and controls p=0.18 (p < 0.05).Among 

the cases, highest mean levels of hs-CRP, CK-MB and 

LDH were found in STEMI patients compared to other 

two groups. Mean AST level was less in UA group 

compared to other groups. Nearly two-thirds of the 

patients with STEMI had hs- CRP levels above 3mg/l 

as compared to only half with UA/ NSTEMI. In 

comparison with lipid profile v/s hsCRP, TC, LDL and 

TG were tending to increase in all the three groups. 

There was no such significant difference among the 

three ACS groups. 

 

Majority of the patients with SVD-single vessel 

disease, had hs-CRP levels <1-3 mg/L whereas most of 

the patients with TVD- triple vessel disease had 

elevated (>3 mg/L) hs-CRP levels (p< 0.001) depicted 

in fig no-1. 

Table-1: Frequency of risk factors among study population 

RISK FACTORS CONTROLS 

(n=70) 

ACS (n=70) 

UA( n=28) STEMI 

(n=24) 

NSTEMI 

( n=18) 

Age (yrs) 46±10.26 41±18.22 42±11.23 45±11.24 

Sex-M/F 47 /23 19/9 16/8 12/6 

Total Cho 

(mg/dl) 

138±25.23 215±60.45 240± 54.69 219±38.92 

Triglycerides 

(mg/dl) 

110±72.92 172±68.22 220±74.92 210±43.46 

High Density Lipoprotein  

(mg/dl) 

42.6±20.36 38.2±19.19 32±19.48 39±9.32 

Low Density Lipoprotein  

(mg/dl) 

90±34.67 170±40.55 148±45.99 187±58.79 
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Table-2: Hs-CRP comparison between cases and controls in Unstable Angina (UA) 

Cardiac marker Unstable Angina(UA) 

         (n=8) 

      CONTROLS 

          (n=70) 

      P value 

    hs-CRP 

        mg/L 

        4.30 ± 0.57              0.71±0.55     0.03 

*p < 0.05 is considered as significant. 

 

Table-3: Hs-CRP comparison between cases and controls in ST Elevated MI (STEMI) 

Cardiac marker ST Elevated MI         (STEMI) 

  (n=24) 

      CONTROLS 

          (n=70) 

      P value 

    hs-CRP 

        mg/L 

        6.11 ± 0.46              0.71±0.55     0.08 

*p < 0.05 is considered as significant. 

 

Table-4: Hs-CRP comparison between cases and controls in Non ST Elevated MI (NSTEMI) 

Cardiac 

marker 

Non ST Elevated MI.  (NSTEMI)             

(n= 18) 

CONTROLS 

  (n=70) 

      P 

value 

    hs-CRP 

        mg/L 

        5.23 ± 0.84  0.71±0.55 0.03 

*p < 0.05 is considered as significant. 

 

 
Fig-1: HsCRP and Lipid profile comparision 

 

 
Fig-2: Levels of hsCRP in correlation with angiographic 

findings 

 

DISCUSSION 
The term acute coronary syndrome (ACS) 

refers to any group of clinical symptoms compatible 

with acute myocardial ischemia and covers the 

spectrum of clinical conditions ranging from unstable 

angina (UA) to non– ST-segment elevation myocardial 

infarction (NSTEMI) to ST-segment elevation 

myocardial infarction (STEMI). 

 

UA and NSTEMI are closely related 

conditions, their pathophysiologic origins and clinical 

presentations are similar, but they differ in severity. A 

diagnosis of NSTEMI can be made when the ischemia 

is sufficiently severe to cause myocardial damage that 

result in the release of a biomarker of myocardial 

necrosis into the circulation like cardiac-specific 

troponin T or I, or CK-MB. In contrast, the patient is 

considered to have experienced UA if no such 

biomarker can be detected in the bloodstream hours 

after the initial onset of ischemic chest pain. Myocardial 

infarctions or stroke occur in people without 

hyperlipidemia. High risk assessment approaches are 

being explored to facilitate early and accurate 

identification of individuals at risk of having ACS. 

High-sensitive C-reactive protein (hs-CRP) has 

emerged as the most important CV risk marker since 

atherosclerosis is an inflammatory process. 

 

Risk factors such as hypertension, diabetes, 

smoking and lack of exercise were found in this study 

population. A total number of 52 patients out of 70 

were diabetic, most of them were hypertensive and 

among the male population 32 were smokers. Females 

were found to have higher hs-CRP levels as compared 

to males in our study. Several previous studies have 

shown similar results of hs-CRP levels higher in 

women in healthy populations [10]. 

 

Mechanisms explaining Hs-CRP influence on 

vascular vulnerability directly are enhanced expression 

of adhesive molecules, reduced nitric oxide, increased 

expression of endothelial PAI-1 and altered 

LDLuptake by macrophages [11]. Estimation of hs-

CRP helps to recognize patients who are at risk and 

may need medical treatment. The hs-CRP test clearly 

adds to the predictive value. Previous studies have 

provided the facts that inflammation plays a major role 

in the occurrence of CVD [12, 13]. 
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Some degree of information is existing about 

hs-CRP levels and their association with CV risk factors 

in Indian studies [14]. Therefore our study provides 

important insights in to this aspect which is eminently 

pertinent to day-to-day clinical practice. The patients 

with STEMI are known to have higher peak hs- CRP 

levels as compared to those with UA/NSTEMI. Our 

results are in accord with that of the studies done by 

Krintus et al. [15] and Sheikh et al. [16].
 
Study done by 

Brunetti [17] et al. showed that hsCRP concentrations 

showed a different release curve with Q-wave AMI in 

comparison with non Q- wave AMI and patients with 

UA. Comparable results were obtained in the study also. 

 

Dyslipidemia (Increased total cholesterol, 

triglycerides & LDL along with decreased HDL) is 

evident in this study. Chronic inflammatory process and 

dyslipidemia plays a significant role in the formation of 

atheromatous lesions, causing occlusion of arterial 

lumens. Haseeb khan [18] et al. reported that reduction 

in serum cholesterol does not prevent the risk of ACS. 

 

The present study showed a significant 

correlation between the extent of CAD and hs-CRP 

levels, similar to several other previous studies. Study 

done by Zairis et al. reported that hs-CRP concentration 

correlated with the stenosis complexity in patients with 

acute coronary syndrome [19] Nyandak
 
 [20] et al. 

reported a major association  between the hs-CRP 

levels and the extent of CAD as well as the 

angiographic stenosis score. The results reports that 

higher hs-CRP level also reflect increased disease 

burden.  

 

CONCLUSION 
In conclusion, the present study showed a 

positive correlation between hsCRP and dyslipidemia in 

ACS events in all the 3 groups. As inflammation plays a 

key role in the initiation and propagation of ACS 

events, inflammatory marker hsCRP can be proposed as 

diagnostic tool along with conventional marker such as 

cardiac troponins. In terms of clinical application, hs-

CRP seems to be a stronger predictor of cardio vascular 

events than LDL cholesterol and it can be suggested a 

marker for better prognosis of ACS. 

 

Limitations of the study 

The study population and study duration was 

less, effect of statin therapy with hsCRP level was not 

accounted and we couldn’t evaluate the relationship 

between acute stress and hsCRP. 
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