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ABSTRACT

Introduction: Markers of inflammation like C reactive pro-
tein (CRP), cytokines like interleukin – 6 (IL 6) and Tumour 
Necrosis Factor (TNF) can be measured in plasma and they 
provide a window on the inflammatory process at the level 
of arterial wall. Systemic hypertension also cause significant 
inflammation, which will result in raised C reactive protein 
(CRP) levels. Objective of the study wasto evaluate link be-
tween C-reactive protein and essential hypertension.
Material and method: The present study was Carried out at 
Government Medical College and Hospital Nagpur, Depart-
ment of Medicine from January 2004 to June 2005.Patients 
who were getting treatment for primary hypertension were 
included in study.
Results: It was found that serum CRP was significantly 
higher in male and females in cases as compare to control 
group. There was positive correlation between CRP and Age 
in cases. Mean CRP was significantly higher in smokers. 
CRP was significantly higher in alcoholic and nonalcoholic 
in cases. Mean CRP was significantly higher in normal BMI 
and BMI > 25 kg/m2 in cases. 
Conclusion: CRP estimation is an easy, cheap and cost ef-
fective method of monitoring in essential hypertension. CRP 
has role in the prediction, diagnosis and management of hy-
pertension. CRP had significant correlation with staging of 
hypertension.
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INTRODUCTION

Hypertension is adequately controlled in fewer than 
30% of all hypertensive in the United States. Patients 
noncompliance with medical therapy accounts, at least 
in part, for the failure to control high BP. It has been 
estimated that 50% of hypertensive patients fall to keep 
follow-up appointments and only 60% follow their pre-
scribed medication regimens.1

Hypertension kills by producing the target organ dam-
aged and its complications. In the 1950s Perera2 ob-
served that among 500 untreated patients 74% of these 
complications were cardiac in nature, 43% were renal, 
and 32% were retinal. More than half the subjectsdied 
of heart disease (Principally congestive heart failure), 
10% to 15% died of cerebral accidents, and about 10% 
died of renal failure. Malignant hypertension occurred 
in fewer than 5% of these patients.
Markers of inflammation like C reactive protein 
(CRP),cytokines like interleukin – 6 (IL 6) and Tumour 
Necrosis Factor (TNF) can be measured in plasma and 
they provide a window on the inflammatory process at 
the level of arterial wall. Systemic hypertension also 
cause significant inflammation, which will result in 
raised C reactive protein (CRP) levels.11

On the basis of this, Present study is undertaken to 
evaluate link between C-reactive protein and essential 
hypertension.

MATERIAL AND METHODS 

Study Setting
The present study “A Study of C-Reative Protein in Es-
sential Hypertension” was Carried out at Government 
Medical College and Hospital Nagpur, Department of 
Medicine from January 2004 to June 2005.

Selection criteria
Patients who were getting treatment for primary hyper-
tension from GMC Nagpur-Medicine OPD or cardiolo-
gy clinic or who were admitted in medicine ward.

Exclusion criteria
Conditions known to be associated with raised CRP 
levels and the conditions which leads to secondary hy-
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pertension excluded:
• Coronary artery disease
• Diabetes mellitus
• Stroke
• Collagen Vascular Disease
• Hepatic and renal diseases
• Trauma
• Post operative patients
• Any acute or chronic infections
• Malignancy
• Hyperlipidemias
• Drugs – oral contraceptives

Study Design
Present study is a case-control study. Patients were se-
lected and evaluated thoroughly with details of clinical 
history, examination, routine investigation.

STATISTICAL ANALYSIS

Two groups were made as cases and controls. Hyper-
tensive subjects taken as cases and healthy normo-
tensive subjects taken as controls.Two groups will be 
compared for CRP levels according to risk factors and 
staging of hypertension in cases and controls.Continu-
ous variables are presented as mean +SD and categori-
cal variables are presented in percentage. The data was 
analyzed using statistical software Stata version 7.0. 
the student ‘t’ test used for comparison between means 
of two continuous variables, and Chi-Square test for 
comparing two groups of categorical variables. P < 
0.05 were considered as statistical significant.
In control group 10 (13.3%) patients were smokers; 
7 (9.3%) patients were alcoholics and 11 (14.7%) pa-
tients had BMI > 25mg/m2.
In cases 22 (29.3%) patients were smokers; 18 (24.3%) 
patients were alcoholics and 23 (30.7%) patients had 
BMI > 25 Kg/m2.
Smokers, BMI >25 Kg/m2 and Alcoholics found to be 
independent risk factor for hypertension. (p< 0.05).
In control group the mean CRP was 0.12 +0.25 mg/
dl in male and 0.06 + 0.81 mg/dl in females, while it 
was 0.95 +0.76 mg/dl in males and 0.81 + 0.7 mg/dl in 
females in cases.
It was found that serum CRP was significantly high-
er in male and females in cases as compare to control 
group. (P < 0.001).
In control group mean CRP was 0.09 + 0.22 mg/dl in 
the mean age group of 50.05 + 11.61 years where as it 
was 0.89 + 0.74 mg/dl in the mean age group of 49.58 
+ 11.80 years in cases.
It was found that there was positive correlation between 

CRP and Age in cases (r = 0.3264; p < 0.005).but it not 
significant in controls (r=0.1303; p=0.2651)
In control groups mean CRP was 0.32 + 0.31 mg/dl in 
smokers and 0.04=0.15 mg/dl in nonsmokers whereas 
it was 1.28 +0.75 mg/dl in smokers and it was 0.74 + 
0.68 mg/dl in nonsmokers in cases.
It was found that mean CRP was significantly higher in 
smokers and nonsmokers in cases (p < 0.001) as com-
pared to controls:
In alcoholics mean CRP was 0.34+0.32 mg/dl in con-
trols and 1.67+0.64 mg/dl in cases whereas in non-
alcoholics it was 0.071+0.19 mg/dl in controls and 
0.65+0.59mg/dl in cases.
It was found that mean CRP was significantly higher 
in alcoholic and nonalcoholic in cases as compared to 
controls. (p<0.001)
In controls in BMI > 25 kg/m2 mean CRP was 0.27 + 
0.31 mg/dl and. It was 0.06 + 0.018mg/dl in BMI < 
25 mg/m2. Incases mean CRP was 1.43+0.07mg/dl in 
BMI>25kg/m2 whereas it was 0.66+0.62 mg/dl in BMI 
< 256 kg/m2 in cases. It was found that mean CRP was 
significantly higher in normal BMI and BMI > 25 kg/
m2 in cases as compared to controls (p < 0.001)
In controls CRP was 0.09 +0.22 mg/dl mean SBP/DBP, 
whereas it was 0.89+0.74 mg/dl in mean SBP / DBP in 
cases.
It was found that there was statistically significant cor-
relation between Systolic Blood Pressure and CRP and 
Diastolic Blood Pressure and CRP in cases (p<0.001) 
as compare to controls.

DISCUSSION

Mean CRP was low in younger patients i.e., 0.48 + 0.63 
mg/dl and it progressively increased in order subjects, 
being highest in 6.-69 yrs age group (p < 0.005) in the 
present study.
Mario D. Nopoli et al4 made three groups of < 70.70 – 
79, and > 80 yrs found similar observation, that it was 
more among older person.
Howard D. Sesso et al5 in their study of 20525 females 
US health professional aged 45 or older found similar 
observations that as the mean age increased level of 
CRP also increased.
22 patients out of 75 were smokers in hypertensive 
group while 15 patients were smoker out of 75 in con-
trols group.
Mean CRP was higher in hypertensive group in both 
smokers and nonsmokers as compared to control group 
(p < 0.001). Mean CRP was higher in smokers than 
nonsmokers in hypertensive group.
Howard D. Sesso et al5 and Jerme L. Abranom et al6 in 
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their study concluded similar observations.
18 patients out 75 were alcoholics in hypertensive 
group while 12 subjects out of 75 were locoholics in 
control group.
In the present study mean CRP was higher in alcoholic 
and nonalcoholics in hypertensive group as compared 
to control group (p < 0.001) also, CRP was higher in 
alcoholics than non-alcoholic in hypertensive group.
Howard D. Sesso et al5 concluded similar observations 
in hypertensive group. But Jerome L. Abroham et al6 
was found that participants with high CRP level had a 

lower frequency of alcohol consumption, lower HDL 
cholesterol and engaged in physical activity less fre-
quently.
Mean CRP was more in subjects of BMI > 25kg/m2 
in hypertensive group as compared to normotensive 
group (p < 0.001) also mean CRP was more in subjects 
of BMI > 25 kg/m2 than BMI< 25 kg/m2 in hyperten-
sive group ion the present study.
Schillacl et al7 concluded similar observation dur-
ing their study of 135 hypertensive subjects and 40 
healthy metched nonhypertensive controls. CRP was 

Risk Factors Controls (n=75) Cases (n=75) OR 95% CI p-value
Smokers 10(13.3%) 22(29.3%) 2.69 1.10-6.92 0.0168
Alcoholics 7(9.3%) 18(24%) 3.06 1.11-9.26 0.0160
Body mass index > 25 Kg/m2 11(14.7%) 23(30.7%) 2.57 1.07-6.38 0.0193

Table-1: Risk Factors

Sex Means CRP in Controls (n=75) Mean CRP in Cases (n=75) P value
Male (n=46) 61.3% 0.12+ 0.25 0.95 + 0.76 P < 0.001
Females (n=29) 38.7% 0.06 + 0.18 0.18 + 0.70 P < 0.001

Table-2: Gender distribution of CRP in controls and cases

Group Mean age (years) Mean CRP (mg/dl) R value P value
Controls (n=75) 50.05+ 11.61 0.09+ 0.22 R=0.1303 P=0.2651 (NS)
Cases (n=75) 49.58+ 11.50 0.89+ 0.74 E=0.3264 P=0.0042 (HS)

Table-3: Correlation between CRP and age in controls and cases

Risk factors No. of patients in CRP (mg/dl) P value
Controls Cases Controls Cases

Smokers 10 (13.3%) 22(29.33%) 0.30+ 0.31 1.28+0.75 P < 0.001
Nonsmokers 65 (86.7%) 53 (70.66) 0.06+0.18 0.74+0.68 P < 0.001

Tables-4: Correlation of CRP with risk factors (Smoking)

Risk factors No. of patients in CRP (mg/dl) P value
Controls n=75 Cases n=75 Controls Cases

Alcoholic 7(9.03%) 18 (24%) 0.34+0.32 1.67+0.64 P < 0.001
Nonalcoholic 68(90.7%) 57(76%) 0.07+0.19 0.65+0.59 P < 0.001

Table-5: Correlation of CRP with risk factors like alcoholic among controls and cases

Risk factors No. of patients in CRP (mg/dl) P value
Controls n=75 Cases n=75 Controls Cases

BMI>25kg/m2 11 (14.7%) 23(30.7) 0.27+ 0.31 1.43+0.71 P < 0.001
BMI<25kg/m2 (Normal wt) 64(85.3%) 52(69.31) 0.06+0.18 0.66+0.62 P < 0.001

Table-6: Co-relation of CRP with BMI in controls of cases

Group Mean BP (mmhg) CRP (mg/dl) E value P value
Controls (n=75) Mean SBP (114.045+5.12) 

Mean DBP (74.11+3.06)
0.09+ 0.22 r = 0.0895

r=0.0392
0.476
0.738

Cases (n=75) Mean SBP (155+19.15) 
Mean DBP (94+9.19)

0.89+0.74 r=0.8026
r=0.8294

P<0.001
P<0.001

Table-7: CRP Distribution of mean SBP and mean DBP among cases and controls
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also directly associated with body mass index (r=0.25, 
p<0.01)
Marjoelin Visser et al8 concluded similar opinion that 
higher BMI was associated with higher CRP concen-
tration which suggest a state of low-grade systemic in-
flammation in overweight and obese persons.
Howard D. Sesso et al5; Baustista et al9, KiChul Sung et 
al10 were made similar observations.
In the present study mean CRP was higher in mean 
SBP and mean DBP in hypertensive group as compared 
to normotensive group (p< 0.001) and CBP had a sig-
nificant direct association with systolic blood pressure 
and diastolic blood pressure in hypertensive group. 
(r=0.8026; p=0.0000; and r=0.8294; p=0.0000 resp.)
However there was no statistically significant between 
CRP and SBP and DBP in control group (r=0.0835, 
p=0.4762; r=0.0392, p=0.7386 resp.)
Schillaci et al7 observed similar resulted. Plasma CRP 
concentration was greater in hypertensive individuals 
(1.85 mg/dl, interquartile range 0.74 – 3.64) than in 
control individuals (1.01 mg / dl, interquartile range 
0.67 – 1.88; p=0.02). CRP had a significant direct asso-
ciated with systolic blood pressure and pulse pressure 
but not with diastolic pressure.
Ki Chul Sung et al10 observed similar results as that 
of present study. According to their study CRP value 
showed a significant degree of correlation with systolic 
and diastolic blood pressure.

CONCLUSION

CRP estimation is an easy, cheap and cost effective 
method of monitoring in essential hypertension.CRP 
has role in the prediction, diagnosis and management 
of hypertension.CRP had significant correlation with 
staging of hypertension.
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