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ABSTRACT: BACKGROUND: Coronary heart disease (CHD) is the most common form of heart 

disease. Changes in lifestyle, decreased physical activity, dietary modifications etc., in indian 

population is considered to be the major risk factor. By 2020 it is estimated that it will be the major 

cause of death in the world. High sensitivity CRP (hs-CRP) test measures very small amounts of CRP 

in the blood and is helpful even in healthy individuals to assess their potential risk for heart ailments. 

The hs-CRP levels are directly proportional to extent source of CHD which indicates that the hs-CRP 

has positive correlation with the disease burden. Hence the present study was undertaken. 

MATERIAL AND METHODS: The study was done by taking two groups controls and cases between 

the ages 25-60 years. Fasting blood samples were collected and analysed for estimation of 

triglycerides, cholesterol, LDL- cholesterol, HDL-cholesterol and hs-crp levels. RESULT: Serum levels 

of cholesterol, TG, LDL-C, and hs-CRP (p-value 0.0001) were significantly increased and HDL-C (p-

value 0.0002) was significantly decreased in cases as compared to healthy controls. CONCLUSION: It 

is seen that hs-CRP level is significantly elevated in cases (MI patients) than the normal controls. So 

the present study shows a significant and positive correlation with conventional lipid profile 

parameters. 

KEYWORDS: Coronary Heart Disease (CHD), hs-CRP (high sensitivity C-Reactive Protein) , diabetes 

mellitus, diabetes mellitus with hypertension, myocardial infarction. 

 

INTRODUCTION: C - reactive protein (CRP) was identified by Tillet and Francis (1930) in the plasma 

of patients with pneumonia and was named for its ability to bind and precipitate the C-

polysaccharide of pneumococcus. Its physiological roles are numerous and varied but has several 

functions similar to those of immunoglobulins, CRP appears to function in host defense.[1,2] It is an 

alpha globulin with a molecular mass of approximately 1,10,000 to 1,40,000 daltons, and is composed 

of five identical subunits, which are noncovalently assembled as a cyclic pentamer.[3] CRP is 

synthesized in the liver and is normally present as a trace constituent of serum or plasma at levels 

less than 0.3 mg/dl.[4,5,6] CHD is the most common form of heart disease. Changes in lifestyle, 

decreased physical activity, dietary modifications etc., in Indian population are considered to be the 

major risk factor for Coronary heart disease (CHD). By 2020 it is estimated that it will be the major 

cause of death in all regions of the world.[7] Hypertension, diabetes, smoking account for fifty percent 

of prevalence and severity of the disease.[8] Low Density Lipoprotein (LDL), Triglycerides (TG), High 

Density Lipoprotein (HDL), Serum Glutamate Oxaloacetate Transaminase (SGOT), etc. do not 

completely account for the increase in premature CHD in Indian population.[9] So the present study 

was undertaken for considering the hs-CRP as a cardiac marker for early detection of CHD. 
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MATERIAL AND METHODS: After obtaining ethical committee clearance, a total number of 60 

subjects were included in the study. The study included 30 controls and 30 cases. Myocardial 

infarction patients were included in the cases and normal healthy individuals were taken as controls, 

between the ages 25-60 years. Angiographically confirmed MI patients were considered under 

inclusion criteria. Pregnant females, chronic liver, kidney disease and known cases of acute and 

chronic infection, autoimmune diseases were excluded from the study. The control group included 

healthy non-diabetic and non MI subjects. Informed consent was obtained from all study subjects. 

Fasting blood samples were collected in plain vacutainers under sterile measures and serum 

separated was used for analysis for triglycerides,[10,11,12] cholesterol,[13,14] LDL- cholesterol by 

calculation method and HDL-cholesterol,[15,16,17] levels using semi automated analyser. hs-CRP was 

estimated using ELISA kit methodology.[18,19] Normal range of TG is 25–200 mg/dl, Cholesterol is 

125–200 mg/dl, HDL- cholesterol is 30–65 mg/dl and LDL- cholesterol is 80–130 mg/dl. Normal 

range of fasting hs-CRP is up to 3 mg /L.[16,20] Statistical analysis was done using SPSS version 17 

statistical software package and Unpaired’t’ test. Results are expressed as meanSD. p-value <0.05 

was considered as statistically significant. 

 

RESULTS:  

 

Parameter Controls (n=30) Cases (n=30) *p-value 

Cholesterol (mg/dl) 144.40±7.38 227.86±18.40 0.0001 

Triglycerides (mg/dl) 125.17±10.72 203.24±27.60 0.0001 

LDL-C (mg/dl) 93.14±6.7 123.60±15.50 0.0001 

HDL-C (mg/dl) 44.91±4.82 40.03±4.51 0.0002 

hs-CRP (mg/L) 1.61±0.37 5.18±1.79 0.0001 

Table 1: Comparison of various parameters between cases and controls 

 

*p-value < 0.05 – Statistically significant. 

  

Comparative analysis of serum levels of cholesterol, TG, LDL-C, HDL-C and hs-CRP between 

controls and cases showed that the mean levels of cholesterol, TG, LDL-C, HDL-C and hs-CRP in 

controls were in the range of 144.40±7.38 mg/dl, 125.17±10.72 mg/dl, 93.14±6.7 mg/dl, 44.91±4.82 

mg/dl and 1.61±0.37mg/L respectively. In cases the mean levels of serum cholesterol, TG, LDL-C, 

HDL-C and hs-CRP were in the range of 227.86±18.40 mg/dl, 203.24±27.60mg/dl, 

123.60±15.50mg/dl, 40.03±4.51mg/dl, and 5.18±1.79mg/L respectively. In our study around 30% of 

the cases showed elevation in hs-crp levels when their lipid profile parameters were within normal 

range. Statistical analysis by unpaired t-test shows that mean levels of HDL-C were significantly 

decreased (p < 0.05) and mean level of serum cholesterol, TG, LDL-C and hs-CRP were significantly 

increased in cases when compared to healthy controls and are statistically highly significant (p < 

0.05) . In control group values were found within the normal range. 

 

DISCUSSION: CRP is one of the acute-phase proteins. The serum or plasma levels rise during general, 

nonspecific response to a wide variety of diseases which includes infections by gram positive and 

negative organisms, acute phase of rheumatoid arthritis, abdominal abscesses, inflammation of the 
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bile duct, Guillain-Barre syndrome, multiple sclerosis, certain viral infections, tuberculosis, acute 

infectious hepatitis, necrotic and inflammatory diseases, burns patients and after surgical 

trauma.[21,22] Although the detection of elevated levels of CRP in the serum is not specific for any 

particular disease it is a useful indicator of inflammatory processes.[23] CRP levels rise in serum or 

plasma within 24 to 48 hours following acute tissue damage, reach a peak during the acute stage 

(approximately 1000x constitutive level) and decrease with the resolution of inflammation or 

trauma. The increase of CRP in serum or plasma may last for several days before decreasing to 

normal levels.[18,24,25] The CRP is a major inflammatory cytokine that functions as a nonspecific 

defence mechanism in response to tissue injury or infection. High sensitivity CRP (hs-CRP) test 

measures very small amounts of CRP in the blood and is helpful even in healthy individuals to assess 

their potential risk for heart ailments. It measures CRP in the range from 0.5 to 10 mg/L. Normally 

CRP test is done for patients at risk for infections or chronic inflammatory diseases. It measures CRP 

in the range from 10 to 1000 mg/L. The rate of CRP synthesis is influenced by the cytokines involved 

in the inflammatory process.[26,27] It was observed that hs-CRP was significantly elevated in patients 

dying suddenly with severe CAD, both with and without acute coronary thrombosis, and it was 

correlated with immunohistochemical staining (HIS) intensity and number of thin cap atheroma.[28] 

Roy et al, in 2005, did a comparative study of markers of inflammation for the assessment of 

cardiovascular risk in patients with acute chest pain. Estimation of albumin concentration, leukocyte 

count and hs-CRP was measured. Results showed lower albumin concentration, higher leukocyte 

count and high level of hs-CRP. Study concluded that leukocyte count is an independent predictor of 

ACS and high hs-CRP levels is an independent predictor of clinical outcome in ACS patients.[29] Dr. 

Soinio et al., study results showed patients with hs-CRP levels >3.0 mg /dl had a higher CHD mortality 

rate than patients with hs-CRP < 3.0 mg /dl. The results were similar when the patients who have no 

history of MI were analysed. Independent risk posed by elevated hs-CRP levels in diabetic patients 

suggests that inflammation plays an important role in fatal CHD events among the high risk 

population.[30] Takahashi Kenji et al in 2006, have shown in their study that inflammation is closely 

related not only to insulin resistance but also to macro-angiopathy in type-2 diabetic patients, and hs-

CRP can be useful marker for evolution of pathophysiology in type-2 diabetes mellitus or vascular 

lesion.[31]  

 Takahashi et al and Pfutzner Forst in 2006, noted that elevation of hs-CRP was associated with 

increased risk of type-2-diabetes development in patients with all levels of metabolic syndrome.[32] 

Nyandak et al study in 2007 shows that hs-CRP levels were elevated in angiographically confirmed 

CAD patients. hs-CRP levels were higher in acute coronary syndrome patients compared to patients 

with normal coronary angiograms. The hs-CRP levels are directly proportional to extent source of 

CAD which indicates that the hs-CRP has positive correlation with the disease burden in CVD 

patients.[33] A pilot study was carried out by Suman B. Sharma in 2008 on hs-CRP and oxidative stress 

in young CAD patients in India. Study concluded that elevated hs-CRP levels along with dyslipidemia 

and oxidative stress added to the predictive value of premature CAD in Indian population.[34] 

Increasing hs-CRP level suggests that the chronic inflammation that leads the progression of 

atherosclerosis and atherothrombosis is a causative factor for CHD. Many evidences indicate that 

inflammation of hs-CRP may lead to the development of type II diabetes and the progression of 

atherosclerosis. It is also etiologically involved in the pathogenesis of diabetes and is considered as an 

important cardiovascular risk marker in patients with diabetes mellitus.[35] The comparative study 

between type-2-diabetic patients and non-diabetic patients revealed that type-2-diabetic patients 
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were at higher risk for CHD when classified into low, intermediate, and high risk group based on hs-

CRP levels.[36] Further studies are required involving larger population to establish the different risk 

groups of Indian population. 

 

CONCLUSION: It is seen that hs-CRP level is significantly elevated in cases (MI patients) than the 

normal controls. It is concluded that there is positive correlation between conventional lipid 

parameters and hs-crp in CHD. Major limitation of the study is the sample size. Study with larger 

group may be required for further evaluation. 
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