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Abstract 

Background: High-sensitivity C-reactive protein (hs-CRP) is known as a marker for low-grade 

inflammation and atherosclerosis. Due to its cardiovascular risk owing to atherosclerosis, its possible 

correlation with obesity in a local population was assessed, using BMI as the parameter. 

Objective: To study correlation of hs-CRP with BMI in a population of 25-45 years in Alappuzha, Kerala. 

Materials & Methods/Procedure: 111 subjects of either sex, with no history of coronary artery disease, 

ongoing systemic illnesses or steroid treatment, were selected; BMI and serum fasting levels of hs-CRP 

taken; arbitrarily divided into three groups, having hs-CRP levels (i)<1 mg/l, (ii)1-3 mg/l, and (iii)>3 mg/l, 

and the Mean BMI in each group calculated. 

Results: There was significant association between BMI and hs-CRP in both males (F= 13.53;p<0.01) and 

females(F=15.01;p<0.01). Correlation between the same parameters indicated that there was positive 

correlation (r=0.054;p<0.01). 

Conclusions/Implications: Further, longitudinal studies can done to estimate the role of dietary factors and 

chronic effect of anti-inflammatory medications on hs-CRP and BMI respectively. 
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Introduction 

C-reactive protein (CRP) is a protein found in 

blood plasma, whose levels rise in response to 

inflammation. It is an acute-phase protein of 

hepatic origin that increases following 

interleukin-6 secretion by macrophages and T 

cells. Its physiological role is to bind to 

lysophosphatidylcholine expressed on the surface 

of dead or dying cells (and some types of bacteria) 

in order to activate the complement system. C-

Reactive Protein or CRP was discovered as the 

Acute Phase Reactant precipitating C-type 

polysaccharide in the cell wall of Streptococcus 

pneumoniae. The high-sensitivity C-Reactive 

Protein (hs-CRP) has long been known as a 

marker for low-grade inflammation and 

atherosclerosis
[1]

. Inflammatory markers have 

been found in obesity-related syndromes as 

well
[2,3]

 . As Obesity and atherosclerosis-related 
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Coronary Artery Disease goes hand-in-hand, the 

serum inflammatory marker could evaluate the 

extent of CAD. Physiological range of CRP < 12 

mg/L. The reasons for a link between hs-CRP and 

BMI are not fully understood. One explanation 

may be that adipose tissue in obese persons 

releases increased amounts of cytokines into the 

circulation; this in turn accounts for a greater 

production of CRP by the liver.
[4] 

The American 

Heart Association and U.S. Centers for Disease 

Control and Prevention have defined CAD risk 

groups based on hs-CRP levels as follows: Low 

risk: less than 1.0 mg/L; Average risk: 1.0 to 3.0 

mg/L; High risk: above 3.0 mg/L. 

Rat studies have shown that hyperuricemia-

induced hypertension and vascular disease are 

partially reversed by the supplementation of the 

NOS substrate, l-arginine.
[5,6] 

Neogi et al
[7] 

found 

that Serum Uric Acid is not associated with 

coronary artery calcification, a known marker for 

early preclinical coronary artery disease (CAD) 

but, on the contrary, Krishnan et al.
[8] 

recently 

showed that, after adjustment for many 

confounding factors, elevated SUA levels 

correlated with the presence and severity of 

coronary artery calcification in a cohort of young 

healthy adults. 

 

Objective 

To study the association of hs-CRP with BMI in a 

population of 25-45 years in Alappuzha, Kerala. 

 

Review of Literature 

In 1973, Keys et al argued that what he termed 

the BMI was ".. if not fully satisfactory, at least 

as good as any other relative weight index as an 

indicator of relative obesity".
[9] 

Aronson et al, in 

his study relating fasting glucose levels and hs-

CRP levels, showed that glycemic control is 

positively and significantly associated with 

elevated hs-CRP in the blood of middle-aged 

subjects and established a crude positive 

correlation between hs-CRP and Serum Uric acid 

levels (r=0.11-0.36).
[10]

 Higher quantities of uric 

acid were associated with a worse cardiovascular 

risk profile and a worse kidney function profile 

in non-hospitalised population. High levels of 

CRP has been associated to point mutation 

Cys130Arg in APOE gene, coding for 

apolipoprotein E, establishing a biochemical link 

between lipid values and inflammatory markers 

modulation. 

The use of Aspirin(long term low dose), 

antioxidants like Vitamin C(ascorbic acid) and  

N-Acetyl Cysteine have shown significant 

lowering of CRP levels, in subjects with co-

morbid conditions.
[11,12] 

Reduction of CRP level 

has also been noted in individuals with known 

cardiovascular disease who begin aspirin therapy. 

In those without known cardiovascular disease or 

significant risk factors for it, aspirin use is not 

generally recommended. Some diabetic 

medications, especially, thiazolidinediones have 

also been shown to reduce CRP levels in people 

with or without diabetes mellitus, independent of 

their glucose-lowering affects.
[13] 

 

Rationale of the Study 

C-Reactive Protein or CRP was discovered as the 

Acute Phase Reactant precipitating C-type 

polysaccharide in the cell wall of Streptococcus 

pneumoniae. The high-sensitivity C-Reactive 

Protein (hs-CRP) has long been known as a 

marker for low-grade inflammation and 

atherosclerosis, and inflammatory markers have 

been found in obesity-related syndromes as well. 

As Obesity and atherosclerosis-related Coronary 

Artery Disease goes hand-in-hand, the serum 

inflammatory marker could evaluate the extent of 

CAD. The physiological range of CRP < 12 mg/L. 

Due to the increasing incidence of Obesity-

related heart disease, a preventive strategy can be 

adopted in this way. The existence of higher 

levels of oxidative stress and certain ROS 

(Reactive Oxygen Species) in inflammatory 

conditions has been established, contributing to 

the same. Hence, CRP maybe used as predictive 

markers and as a prognostic tool in the evaluation 

of atherosclerotic diseases. However, prediction 

model studies are required to establish cut-offs of 

https://en.wikipedia.org/wiki/Apolipoprotein_E
https://en.wikipedia.org/wiki/Lipid
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CRP values for prognostic implications. 

Supplementation of exogenous antioxidants like 

N-acetyl cysteine, EPA (Eicosa Pentanoic Acid) 

and DHA (Docosa Hexanoic Acid) in patients 

with documented oxidative stress have shown an 

improvement in co-morbid conditions, and is a 

promising new direction of research, in relation 

to our study as well. 

 

Materials & Methods 

After obtaining approval from Institutional 

Research Committee and the Institutional Ethics 

Committee, 111 apparently healthy subjects of 

either sex were investigated, over a period of ten 

months from a tertiary care centre in Alappuzha. 

Inclusion criteria consisted of subjects of either 

sex, between 25-45 years, not on any regular 

medications and not receiving any antibiotics at 

present. The exclusion criteria consisted of those 

with a history of coronary artery disease, those 

with major systemic illnesses, those receiving 

steroid treatment, febrile subjects, pregnancy, 

long-standing gout and those with abnormalities 

of growth and/or development. 

 

Study Procedure 

Sample size = 4pq/ d
2
 

hs- CRP was measured after at least six hours of 

overnight fasting and quantitative analysis done 

by Nephelometric method, using Roche Cobas 

6000 apparatus. BMI and serum fasting levels of 

hs-CRP taken; study population was divided into 

three groups, depending on their CRP levels as 

group (i) with CRP<1 mg/l; group (ii) with CRP 

=1-3 mg/l; and group (iii) with CRP>3 mg/l. The 

Mean BMI in each group was calculated. The 

significance of variance in BMI, with change in 

CRP levels was estimated using One-Way 

ANOVA and computed using SPSS software, 

version 17.0. 

 

 

 

 

 

Results 

Fig.1: Percentage distribution of population 

according to hs-CRP 

 

 
 

From Fig.1, based on the quantified levels of 

CRP, there were 35.1%, 35.1% and 29.7% with 

hs-CRP values <1.0, 1.0 – 3.0 and > 3 

respectively. This is based on the risk groups for 

CAD, as defined by the American Heart 

Association and U.S. Centers for Disease Control 

and Prevention as low risk: less than 1.0 mg/L; 

average risk: 1.0 to 3.0 mg/L and high risk: above 

3.0 mg/L. The mean CRP levels were 1.9 mg/L, 

SD=1.8. 

 

Table 1. Analysis of variance (ANOVA) between 

hs-CRP and BMI in Males and Females. 

**: - Significant at 0.01 level 

 

Table 1 reveals the comparison of BMI between 

populations having hs-CRP levels of (i)<1 mg/L, 

(ii)1-3 mg/L and (iii)>3 mg/L revealed significant 

association between the parameters. (ANOVA, 

F=13.53(males); F=15.01(females), p<0.01). 

From Fig. 2, the percentage of population having 

BMI of <25, 25-30 and >30 were 54.1, 37.8 and 

8.1 respectively. <25 falls under normal BMI 

% of population(hs-CRP) 

>3 mg/l 1-3 mg/l <1 mg/l 

  BMI (kg/m2)   

Gender CRP(mg/L) 
Mean SD(%) F 

p 

value 

Male 

<=1 21.9 2.5 

13.53** <0.01 1.01 - 3.0 25.8 2.3 

>3.0 28.3 3.4 

Female 

<=1 22.2 3.7 

15.01** <0.01 1.01 - 3.0 25.1 3.4 

>3.0 28.2 3.4 
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category, 25 to 30 under overweight and >30 

under obesity in Indian population standards. 

Fig.2: Percentage distribution of population 

according to BMI 

 
 

Fig 3 Correlation curve of hs-CRP Vs BMI 

(below) 

 
    r = 0.534**, p = <0.01 

From Fig.3, correlation of hs-CRP with BMI was 

found to be highly significant; Pearson 

correlation coefficient, r= 0.534, p<0.01. 

 

Fig. 4 shows correlation of hs-CRP with Uric 

acid shows positive correlation with Pearson 

correlation coefficient r=0.315; p<0.01, showing 

high significance. 

Fig.4. Correlation curve of hs-CRP Vs Serum 

Uric Acid. (below)) 

 
    r=0.315**; p<0.01 

Fig.5: Correlation curve of SUA Vs BMI(below) 

 
  r = 0.393**, p = <0.01 

Fig.5 shows correlation of Uric acid with BMI 

shows positive correlation, with Pearson 

correlation coefficient r=0.393, significant at 

0.01 level. 

 

Conclusion 

In this study, there is significant correlation 

between hs-CRP and BMI (Pearson correlation, 

r=0.534, p<0.01), Serum Uric acid levels and 

BMI (Pearson correlation, r=0.393, p<0.01), and 

also between hs-CRP and Serum Uric Acid levels 

(Pearson correlation, r=0.315, p<0.01), in the 

local population of Alappuzha, Kerala. The 

existence of higher levels of oxidative stress and 

certain ROS (Reactive Oxygen Species) in 

inflammatory conditions has been established, 

contributing to the same. Supplementation of 

exogenous antioxidants like N-acetyl cysteine, 

EPA (Eicosa Pentanoic Acid) and DHA (Docosa 

Hexanoic Acid) in patients with documented 

oxidative stress have shown an improvement in 

co-morbid conditions.
[13]  

 

CRP maybe used as predictive markers and as a 

prognostic tool in the evaluation of atheroscl-

erotic diseases. Assessment of association 

between the variables hs-CRP and BMI showed 

significant results (ANOVA, F=13.53(males), 

p<0.01; F=15.01(females), p<0.01). This 

statistical analysis showed that males with 

moderate (hs-CRP=1-3 mg/L) and high (hs-

CRP>3 mg/L) risk for developing CAD had 

average BMI values of 25.8+2.3 kg/m
2
 and 

28.3+3.4 kg/m
2
 respectively, and similar groups 

among female population had BMI of 25.1+3.4 

% of population(BMI) 

>30 kg/m2 25-30 kg/m2 <25 kg/m2 
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kg/m
2
 and 28.2+3.4 kg/m

2
 respectively. The risk 

groups had overlapping values for BMI, 

indicating that there is no clear cut-off range for 

predicting the degree of risk associated with 

elevated BMI, possibly influenced y confounding 

factors like diet, physical activity, differences in 

the level of stress hormones, age etc..  CRP could 

be assessed in children as well as geriatric 

population for better understanding. 
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