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Abstract: Hypertension is one of the most important risk factor for cardiovascular disease and has become an increasingly important 
contributor to the global health burden. Inflammation and mounting of inflammatory markers (acute phase reactants) are important 
pathogenic mechanism in development of hypertension. It could be either a causative factor in the pathogenesis of hypertension or a 
sequel to it. In the view of the probable involvement of the acute phase reactants, present study was planned to investigate role of C-
reactive protein (CRP) in development of hypertension and find out its correlation with blood pressure if any exist. The study was done 
at MBS hospital & New Medical College & Hospital, Kota. CRP levels in the serum of 50 hyper-tensive cases and 50 healthy sex and age 
matched control subjects were analysed on Biochemistry Fully auto-analyzer EM-360 by TRANSASIA using standard protocols. Data 
were analyzed with the help of Microsoft excel 2007, using student’s t-test, and strength of association between two variables is 
measured by Pearson's correlation coefficient (r).CRP level showed a significant positive correlation with systolic blood pressure 
(p<0.001). So appropriate measures should be taken to bring these parameters in limit for better prognosis and to avoid ill effects of 
hypertension. 
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1. Introduction 
 
Hypertension is one of the most important risk factors for 
cardiovascular disease and has become an increasingly 
important contributor to the global health burden (1, 2). The 
estimated total number of adults with hypertension in 2000 
was 972 million. Of these, 333 million were estimated to be 
in economically developed countries and 639 million in 
economically developing countries. By 2025, the number of 
people with hypertension will increase by about 60% to a 
total of 1.56 billion as the proportion of elderly people will 
increase significantly (3). The prevalence of hypertension in 
India 59.9 and 69.9 per 1000 in males and females 
respectively in urban population (4) and 35.5 and 35.9 per 
1000 in males and females respectively in the rural 
population (5).  
 
CRP is an acute phase reactant, a marker of inflammation 
with a half-life of 19 h. CRP has a normal range of < 2 mg/L 
in populations without evidence of acute illness; with 
illnesses such as rheumatoid arthritis or sepsis, and 
concentrations can increase up to 300 mg/L. Synthesis of 
CRP occurs in hepatocytes and regulated primarily by 
interleukin-1, interleukin-6, and tumor necrosis factor-α 
(TNF-α). Inflammation and mounting of inflammatory 
markers are important pathogenic mechanism in 
development of hypertension (6). Among patients with 
hypertension, it is well established that pro-inflammatory 
markers (such as high sensitive C-reactive protein (hs-CRP)) 
are increased, even after adjustment for potential 
confounding factors (7). Elevated hs-CRP levels have also 
been shown to be predictive for the development of 
hypertension in prehypertensive and normotensive patients 
(8, 9). Howard et al also considered that C-reactive protein 
levels are associated with future development of 
hypertension (10). 

In a number of cross-sectional studies, patients with 
essential hypertension showed increased levels of several 
inflammatory markers, including soluble leukocyte adhesion 
molecules chemotactic and proinflammatory cytokines 
specific growth factors heat shock proteins and 
CD40L(11,12). Some cross-sectional studies reported 
greater plasma CRP concentrations in treated or untreated 
patients with hypertension than in normotensive individuals. 
However, the effects of current or previous antihypertensive 
treatment and of hypertension duration could not be 
excluded in those studies. Moreover, in some of these 
studies, greater plasma CRP concentrations among patients 
with hypertension might be explained by a clustering of 
common positive CRP covariates (i.e. age, female sex, 
increased body mass index and lipid concentrations) among 
hypertensive patients(13,14). The association between 
elevated CRP levels and high blood pressure may have three 
different pathophysiologic explanations (Fig. 1). First, 
causation may be involved, and indeed several studies 
hypothesise that CRP may induce a decrease in endothelium 
dependent relaxation, a potential risk factor for 
hypertension. Reverse causation might also be implicated, 
whereby high blood pressure may induce inflammation and 
raise CRP levels. On the other hand, the association could be 
explained by confounding, because CRP and high blood 
pressure share several risk factors such as lower socio 
demographic position, lack of physical activity, smoking, 
and abdominal obesity (15,16).In the view of the probable 
involvement of the acute phase reactants, present study is 
planned to investigate role of C-reactive protein in 
development of hypertension. 
 

2. Material and Method 
 
Present study was carried out in Department of 
Biochemistry, Govt. Medical College, Kota, Rajasthan, 
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India from June 2012 to Dec. 2012. For this study subjects 
(males) between 30-60 years of age were selected from the 
general population of Kota district and screened for 
hypertension. Hypertension was defined as a reading of 
≥140/90 mmHg on three consecutive measurements at least 
six hours apart. Subjects were distributed on the basis of 
increasing blood pressure in 2 groups of hypertensive (case) 
and non-hypertensive (control). Each group comprised of 50 
subjects. 
 
All the subjects had undergone through a complete physical 
examination. Socio-economic status of every individual was 
assessed by living standard and monetary status. The family 
history regarding obesity, diabetes, hypertension, coronary 
artery disease (CAD) was carefully recorded by a 
questionnaire and subjects with CAD, C.O.P.D., 
Rheumatoid Arthritis, Gastro-intestinal or Renal disorder, 
acute or chronic inflammatory conditions were excluded. 
Complete physical examination and clinical history of 
subjects were also recorded. 
 
After overnight fasting, venous blood of the subjects was 

drawn from antecubital vein using aseptic techniques. 
Samples were collected in plain vial. They were left standing 
for one hour and serum was separated. Serum was analyzed 
for estimation of C-reactive protein levels, using standard 
protocol on TRANSASIA EM-360 auto-analyzer. CRP 
concentration does not have any diurnal variations and is 
unaffected by eating; hence, it can be estimated in a non-
fasting blood sample.Results were expressed as Mean±SD. 
Data were analyzed with the help of Microsoft excel 2007, 
using Student’s t- test, and strength of association between 
two variables was measured by Pearson’s correlation 
coefficient (r). 
 
3. Result 
 
The mean serum CRP levels were significantly higher in 
patients with hypertension compared with control group of 
healthy subjects (17.27±12.24mg/l versus 8.28±5.78mg/l, 
p<0.0001). (Fig.1). CRP level showed a significant positive 
correlation(r=0.43) with systolic blood pressure.(Fig.2) 

 

 
Figure 1: Comparison of C-reactive protein in Hypertensive and Non-hypertensive subjects 

 

 
Figure 2: Correlation of CRP with systolic blood pressure 
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4. Discussion 
 
This study provides evidence supporting low-grade 
inflammation as part of the “common soil” leading to 
development of the metabolic syndrome, diabetes and 
cardiovascular disease and hypertension which is a integral 
part of metabolic syndrome. There are data indicating that 
elevated hs-CRP levels predict development of the metabolic 
syndrome. Metabolic syndrome is a cluster of cardio 
metabolic risk factors. It is frequently associated with an 
acute phase reaction, suggestive of a low grade inflammatory 
status of vascular endothelium. In fact the markers of acute 
phase response, including serum amyloid A, CRP and IL-6, 
the main mediator of the response, have been shown to be 
elevated in patients with metabolic syndrome. 
 
Serum CRP is an acute phase reactant protein (APR) 
synthesized by hepatocytes under the influence of 
interleukin-1 originating at sites of inflammation and trauma 
(17). It has been shown to be beneficial in the clinical 
evaluation of cardiovascular disorder in adults. CRP and 
blood pressure are independent determinants of 
cardiovascular risk, and their predictive value is additive 
(18). CRP & other APRs like fibrinogen are important 
positive APRs mounting of which may contribute to 
hypertension. (10,19). Recently, chronic low- grade 
inflammation has been identified as an integral part in the 
pathogenesis of vascular disease. The presence of 
inflammatory markers like C-reactive protein, fibrinogen, 
TNF-α, IL-6 within the body can have a significant role in 
the generation and progression of many disease processes 
like CVD, cerebrovascular accident, and diabetic 
complications.  
 
The present study was conducted on 100 subjects to evaluate 
the role of C-reactive protein in development of 
hypertension. Subjects were distributed on the basis of 
increasing blood pressure in two groups of non-hypertensive 
and hypertensive. In this study, it was observed that 
hypertensive subjects had significantly elevated level of 
serum CRP as compare to non-hypertensive, supporting the 
earlier studies which state that CRP is associated with future 
development of hypertension. (10). It is proven fact that a 
link between hypertension and inflammation has been 
established in many research works (20). The present study 
provide evidence for a critical role of inflammation in the 
development of hypertension, the mechanisms of this effect 
are uncertain and require further evaluation. The 
measurement of CRP may provide additional prognostic 
information as an adjunct for global risk assessment in 
patients with hypertension. Further studies involving greater 
number of patients are needed to clarify the causal 
relationship between raised CRP levels in predicting the 
severity of hypertension. 
 
5. Conclusion  
 
CRP is a critical determinant of the exaggeration of 
cardiovascular disorders, including hypertension and 
metabolic disorders, not merely as a simple biomarker of 
these disease states, it is important to further examine the 
details of the signaling mechanism of CRP mediated 
inflammation and oxidative stress and specific target organs 

of CRP and the localization of CRP receptors to understand 
the roles of CRP in the pathogenesis of metabolic syndrome 
and cardiovascular disease and to develop clinical 
interventions against CRP-mediated effects. So it is 
recommended that CRP estimation should be done in 
evaluation and prognostication of all hypertensive patients.  
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