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ABSTRACT

Background: Essential hypertension (EHT) poses as a major health issue in developed countries. It shows a strong association 

with cardiovascular disease and significantly contributes to patient morbidity and mortality, as well as economic burden. The 

association of hyperuricemia with EHT is demonstrated by several researchers. It is postulated that increased serum uric acid 

(SUA) level is thought to play a pathogenic role in the evolution of EHT. Aim and Objective: The aim of this study was to 

establish the relationship between SUA and EHT and also to determine the correlation coefficient between SUA levels and 

blood pressure (BP) in subjects with EHT. Materials and Methods: This hospital-based case–control study included 50 

newly diagnosed and untreated hypertensive patients of all genders in age group of 35–65 years having BP ≥140/90 mm Hg 
as cases. Fifty age- and sex-matched and normotensive subjects were included as controls. Patients with history of diabetes 

mellitus, renal diseases, chronic liver disease, familial hyperlipidemia, gout, smoking, alcohol consumption, obesity, and 

patients on lipid lowering drugs were excluded from the study. SUA was measured in all study and control subjects by 

standard method. Results: Mean SUA level was significantly higher in EHT group (7.83 ± 0.16) as compared to control group 

(4.99 ± 0.31) (P < 0.001). Positive and significant correlation was found between SUA and systolic BP (R2 = 0.59, P < 0.001), 

diastolic BP (DBP) (R2 = 0.59, P < 0.001), and mean BP (R2 = 0.62, P < 0.001). Hyperuricemia was observed in significantly 

higher proportion in cases (n = 47, 94%) as compared to controls (n = 6, 12%) (P < 0.001). Conclusions: Increased SUA level 

has significant association with EHT after regulating several confounding factors. The count of hyperuricemic individuals as 

well as mean SUA level was significantly higher in newly diagnosed cases of hypertension in comparison to normotensive 

controls. There was significant positive association between SUA and BP in hypertensive cases.
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INTRODUCTION

Essential hypertension (EHT) poses as a major health issue 

in developed countries today and almost one billion people 

are affected worldwide.[1] It shows a strong association 
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with cardiovascular disease and significantly contributes 

to patient morbidity and mortality, as well as economic 

burden.[2] It accounts for 90% of all the cases of hypertension. 
In India, according to a survey by ICMR, the prevalence 

varies from 17% to 21%. It occurs commonly in the age 
group between 30 and 65 years and may be a consequence 

of interaction between environmental and genetic factors.[3] 

The association of hyperuricemia with EHT was reported by 

several researchers such as Grayson et al.[4] and Jin et al.[5] 

Sundstrom et al.[6] postulated that increase in serum uric 

acid (SUA) level is thought to play a pathogenic role in the 

evolution of EHT. Uric acid is an important risk marker in 
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essential hypertensives. This increase in blood pressure (BP) 

in hyperuricemia is brought about by several mechanisms. 

A few worthy mentions are endothelial dysfunction, caused 

by the decreased production of nitric oxide (NO),[7] systemic 

inflammation due to lipid oxidation and enhanced platelet 

aggregation, and expression of the C-reactive protein within 

vascular endothelium.[8] The activation of renin angiotensin 

system and vascular smooth muscle proliferation is other 

important factors which induce EHT. A positive association 

has been convincingly proved by various studies between 

SUA level and stroke, myocardial infarction, and coronary 

heart disease among patients with EHT.[9,10]

This study was conducted to establish the relationship 

between SUA and EHT and also to determine the correlation 

coefficient between SUA levels and BP in subjects with EHT.

MATERIALS AND METHODS

This hospital-based case–control study was carried out in the 

outpatient unit of the Department of Medicine, Government 

Medical College, Calicut, India between April 2015 and 

March 2016.

A total of 50 newly diagnosed and untreated patients of 

all genders in age group of 35–65 years and having BP 

≥140/90 mm Hg were included in the study as cases. A total 
of 50 age- and sex-matched individuals, with systolic BP 

(SBP) in range of 100–140 mm Hg, and diastolic BP (DBP) 
in range of 60–90 mm Hg were included as controls. Patients 

having history of diabetes mellitus, renal diseases, chronic 

liver disease, gout, familial hyperlipidemia, and patients taking 

lipid lowering drugs were excluded from the study. Alcoholics, 

smokers, and obese patients were also excluded from the study.

A written voluntary informed consent was obtained from all the 

subjects. Patient data were compiled in a detailed pro forma, 

and requisite physical examination was performed. After an 

overnight fast (12 h), 3 ml of blood sample was collected by 

venous puncture. Serum was separated by centrifugation at 

3000 rpm for 10 min. Patient’s SUA level was determined by 

Modified Trinder method.[11] Serum creatinine was estimated 

to exclude renal disorder, whereas fasting blood glucose was 

estimated to exclude diabetes mellitus.

All data were analyzed using standard statistical software 

Statistical Package for the Social Sciences version 16. 

Significance testing of difference for Mean ± SD of two groups 

was done by student t-test or Mann–Whitney U-test based on 

the type of data. Pearson method was used to assess correlation 

between SUA and BP. Chi-square test and odds ratio were used 

to test association between hypertension and hyperuricemia. 

Statistical significance was established using P < 0.05.

Ethical approval was attained from the Institute Ethics 

Committee.

RESULTS

The mean level of SUA was significantly higher in the 

EHT group (7.83 ± 0.16) as compared to control group 

(4.99 ± 0.31) (P < 0.001). The demographic characteristics 

were comparable between cases and controls [Table 1]. 

Positive and significant correlation was found between SUA 

and SBP (R2 = 0.59, P < 0.001), DBP (R2 = 0.59, P < 0.001), 

and mean BP (R2 = 0.62, P < 0.001) [Figures 1-3]. 

Hyperuricemia is best defined as SUA level ≥7 mg/dl (in 
men) or ≥6.0 mg/dl (in women).[12] Hyperuricemia was 

observed in significantly higher proportion in cases (n = 47, 
94%) as compared to controls (n = 6, 12%) (Odds ratio 114; 
95% confidence interval 27–500; P < 0.001). Hyperuricemic 

patients were at significantly higher risk for developing EHT 

(OR = 7.83; 95% confidence interval 3.68–16.64; P < 0.001).

DISCUSSION

In the present study, the mean SUA level was 7.83 ± 0.163 mg/
dL in patients with EHT and 4.99 ± 0.179 mg/dL in the 
control group. The SUA values were significantly elevated 

in patients with EHT. This study demonstrated an increasing 

trend in mean SUA level and also in number of hyperuricemic 

individuals from control to hypertensive cases (P < 0.001). 

There was significant positive correlation between SUA and 

SBP (R2 = 0.59, P < 0.001), DBP (R2 = 0.59, P < 0.001), and 

mean BP (R2 = 0.62, P < 0.001).

Elevated SUA levels in patient with EHT were also obtained by 

Anker et al.,[13] Zhang et al.,[14] and Krishnan et al.[15] Increase 

in SUA is an important risk factor in developing EHT.[16] High 

SUA level during childhood is associated with elevated BP 

in childhood as well as in adulthood.[17,18] This suggests that 

elevated SUA levels may have a role in the early onset of EHT. 

Elevated SUA levels are also associated with an increased 

risk for the development of cardiovascular disease.[19] During 

the past 50 years, epidemiological population-based studies 

convincingly proved a positive association between elevated 

level of SUA and cardiovascular disease among essential 

hypertensive patients.[19] The increase in BP and development 

of cardiovascular disease in hyperuricemic individuals is said 

to be mediated by endothelial dysfunction, systemic vascular 

inflammation, and vascular smooth muscle cell proliferation 

Table 1: Characteristics of study population among  

two groups

Variables Case 

(n=50)

Control 

(n=50)

P-value

Gender (Male/female) 25/25 29/21 0.42
Age (years) Mean±SD 51.6±8.9 51.6±9.7 0.97

Systolic BP (mm Hg) Mean±SD 161±9 120±7 <0.001

Diastolic BP (mm Hg) Mean±SD 104±5 81±3 <0.001

Mean BP (mm Hg) Mean±SD 122±6 95±4 <0.001
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predominantly in renal microcirculation causing activation 

of renin angiotensin system.[20] Elevated SUA level decreases 

the NO level.[20,21] Uric acid rapidly and irreversibly reacts 

with NO that results in the formation of 6-aminouracil and 

thereby causes depletion of NO.[22] When the production 

of uric acid increases, reactive oxygen species (ROS) like 

superoxide also increases. In purine metabolism, xanthine 

oxidase enzyme acts on xanthine, producing uric acid along 

with generation of ROS.[23] ROS impairs NO production. 

Reduced NO causes endothelial dysfunction and inability of 

arteries and arterioles to dilate, resulting in the development 

of hypertension. Uric acid-induced systemic vascular 

inflammation is also an important factor which increases 

BP.[24] Oxidative stress that occurs, along with hyperuricemia, 

causes lipid oxidation, which triggers an immunogenic 

response and inflammation. Elevated SUA level may 

cause direct increase in systemic inflammation by other 

potential mechanisms such as enhanced platelet aggregation, 

stimulation of arachidonic acid metabolism in platelets, 

increased neutrophils, and production of C-reactive protein 

in vascular endothelium.[25] SUA enhances the production 

of mitogen activated protein kinase, platelet derived growth 

factor, and cyclooxygenase 2.[26] These factors induce vascular 

smooth muscle proliferation by extracellular matrix mediated 

adhesion and response on laminin 5. SUA also induces the 

activation of renin angiotensin system.[27] This increases 

the release of Angiotensin II, which has an immense effect 

on constriction of renal arterioles, which, in turn, increases 

arteriolar resistance and leads to the development of EHT. 

Hyperuricemia has been reported to be associated with 

metabolic syndrome.[28] Similar results of positive correlation 

between SUA level and BP were reported by several other 

studies.[29-35] In favor of our study, Assob et al. demonstrated 

that SUA level in prehypertensive subjects was significantly 

higher than control group (P < 0.0001) and there was 

positive correlation between SUA and SBP and DBP (P < 

0.0001).[36] Contrary to our study, Hamdani IHAL did not find 
any significant difference in SUA level between hypertensive 

subjects and control group.[37] Another study conducted by 

Vucak et al. found no association between hyperuricemia and 

hypertension (OR 1.68).[38]

Study design and small sample size are few of the limitations 

of the study.

CONCLUSIONS

In the present study, increased SUA level has significant 

association with EHT after regulating several confounding 

factors. This study revealed that the count of hyperuricemic 

individuals as well as mean SUA level was significantly higher 

in newly diagnosed cases of hypertension in comparison 

to normotensive controls. There was significant positive 

association of SUA with SBP in newly diagnosed cases of 

hypertension. In our study, we found that patients living with 

EHT but not taking medication also usually had hyperuricemia 

as comorbidity. There is a forthcoming approach for treating 

hypertension by reducing SUA levels, especially in patients 

with new and recent onset primary hypertension. Therefore, 

monitoring SUA level is very important among newly 

diagnosed essential hypertensive individuals.
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