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ABSTRACT: 
Aim: This study aims to investigate the levels of serum uric acid in individuals with essential hypertension, with a particular 

focus on the impact of age and body mass index. Methods: This study comprised a sample of 100 individuals diagnosed 
with hypertension and 100 age and sex-matched healthy participants with normal blood pressure. The uricase method was 
employed to measure the serum uric acid level, while the Jaffe method was utilized to measure the serum creatinine. 
Additionally, the enzymatic method was employed to measure the triglyceride, total cholesterol, and HDL cholesterol. The 
Friedewald equation was utilized to compute the LDL-cholesterol. The glucose oxidase method was employed to measure 
glucose levels in venous blood samples that were collected in EDTA tubes. The Cockroft-Gault formula was utilized to 
compute the estimated glomerular filtration rate (eGFR). The condition of hyperuricemia is characterized by serum uric acid 
(SUA) levels that exceed 7.0 mg/dL in males and 6.0 mg/dL in females. Results: The prevalence of hyperuricemia was 

found to be significantly greater in the hypertensive cohort as compared to the normotensive control cohort (31% vs. 6%, 
p<0.001). The results indicate that the hypertensive individuals had a significantly elevated serum uric acid level compared 
to the control group (mean±SD: 6.22±0.80 vs. 5.50±0.46 mg/dL, p<0.001). The results indicate that individuals with stage II 
hypertension exhibited elevated levels of serum uric acid in comparison to those with stage I hypertension (mean±SD: 
6.55±0.72 vs. 5.81±0.67 mg/dL, p<0.001). The results indicate that within the hypertensive group, there were significant 
positive correlations observed between uric acid levels and both systolic and diastolic blood pressure. However, in the 
control group, a positive correlation between uric acid levels and systolic blood pressure was observed exclusively.  
Conclusion: The study found that individuals diagnosed with essential hypertension exhibited elevated levels of serum uric 

acid in comparison to normotensive controls. Furthermore, patients diagnosed with stage II hypertension demonstrated 
higher levels of uric acid in comparison to those diagnosed with stage I hypertension. The study found that there was a 
significant positive correlation between the serum uric acid level and both systolic and diastolic blood pressure in individuals 
with hypertension.  
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INTRODUCTION 

Numerous epidemiological studies have established a 

correlation between uric acid and the onset of 

hypertension, as well as with occurrences of 
cardiovascular events. Several studies have indicated 

a disparity between the sexes in terms of 

cardiovascular events, wherein the unfavorable 

cardiovascular correlation of uric acid is observed 

solely in females.(6–8) Animal studies have provided 

compelling evidence that heightened levels of uric 

acid have an adverse impact on both blood pressure 

and renal function. The introduction of uric acid to rat 

models has been observed to lead to an increase in 

arterial blood pressure. Furthermore, prolonged 

exposure to elevated levels of uric acid has been 
linked to the development of hypertension that is 

sensitive to salt and irreversible damage to the 

kidneys, which is characterized by damage to both the 

arterioles and glomeruli.(9-10) In addition, it has been 

observed that the xanthine oxidase inhibitor, 

allopurinol, exhibits a reduction in blood pressure 

among adolescents who suffer from hypertension and 

hyperuricemia. Moreover, both allopurinol and the 

uricosuric drug, probenecid, have been found to lower 
blood pressure in obese adolescents who have 

prehypertension.(11-12) According to a recent meta-

analysis, the administration of allopurinol in adults 

has been associated with a reduction of 3/2 mm Hg in 

blood pressure. However, this effect has not been 

evaluated in a prospective study specifically designed 

for this purpose. Notwithstanding these findings, there 

remains a contentious issue regarding the causative 

function of uric acid, and the cardiovascular 

advantages of allopurinol may be attributed to either 

the reduction of uric acid or alternate mechanisms, 
such as the reduction of superoxide anion.(13-14) 

 

METHODS 

The study population consisted of patients with 

essential hypertension who visited the Medicine OPD 
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of the hospital during the designated study period. 

This study comprised a sample of 100 individuals 

diagnosed with hypertension and 100 age and sex-

matched healthy individuals with normal blood 

pressure, who were otherwise healthy. 
The hypertensive group consisted of individuals of 

both sexes who were over 18 years of age and had 

essential hypertension, either newly diagnosed or 

receiving treatment, as per the criteria outlined in the 

seventh report of the Joint National Committee on 

Prevention, Detection, Evaluation and Treatment of 

High Blood Pressure (JNC-7).Exclusion criteria for 

this study included patients with diabetes, ischemic 

heart disease, congestive cardiac failure, gout, 

overweight/obesity (BMI >25 kg/m2), alcohol abuse, 

renal insufficiency, secondary hypertension, 

lymphoproliferative or myeloproliferative disorders, 
any acute illness, and subjects on levodopa, 

ethambutol, pyrazinamide, nicotinic acid, cytotoxic 

drugs, aspirin, thiazide diuretics, and ACE inhibitors. 

The sampling method employed in this study was 

consecutive convenient sampling. 

 

MEASUREMENT OF BLOOD PRESSURE 

Blood pressure (BP) was measured in the right arm 

placed at the heart level using aneroid 

sphygmomanometer with an adequate cuff size with 

the subjects were rested quietly for at least 5 minutes 
in a sitting position with the feet on ground and back 

supported after removing tight clothing from the arm. 

Systolic blood pressure (BP) and diastolic blood 

pressure (DBP) were measured twice at an interval of 

5 minutes. The averages of SBP and DBP were 

recorded in the data collection sheet, and this average 

of two readings was used for classification of BP 

according to the JNC-7 criteria: 

 Normal: SBP <120 and DBP <80 mmHg 

 Pre-hypertensive: SBP 120-139 or DBP 80-89 

mmHg 

 Stage I HTN: SBP 140-59 or DBP 90-99 mmHg 

 Stage II HTN: SBP ≥160 or DBP ≥100 mmHg.15 

Anthropometric measurements: Anthropometric 

measurements included height and body weight, 

which were measured by standard instruments 

following the recommended procedures while the 

subject was wearing light clothing without shoes. 

 

BIOCHEMICAL ASSESSMENTS 

The study participants underwent an overnight fast of 

8-12 hours prior to the collection of venous blood 

samples. The collected blood samples were used to 
measure various parameters including plasma glucose, 

serum creatinine, serum uric acid, and lipid profile. 

The biochemical assays were examined using a semi-

automated analyzer. The uricase method was utilized 

to measure the serum uric acid level, while the Jaffe 

method was employed to measure serum creatinine. 

Enzymatic method was used to measure triglyceride, 

total cholesterol, and HDL cholesterol. The 

Friedewald equation was employed to determine the 

LDL-cholesterol levels.The glucose oxidase method 

was utilized to measure glucose levels in venous 

blood samples that were collected in EDTA tubes. 

The Cockroft-Gault formula was utilized to compute 
the estimated glomerular filtration rate 

(eGFR).Hyperuricemia was characterized as a 

condition where serum uric acid (SUA) levels 

exceeded 7.0 mg/dL in males and 6.0 mg/dL in 

females.(18) 

 

STATISTICAL ANALYSIS 

The data underwent processing and analysis through 

the utilization of SPSS (Statistical Package for Social 

Sciences) Version 25.0. The mean and standard 

deviation (SD) were utilized to express the 

quantitative data, and the Student's t-test was 
employed to make comparisons. The study utilized 

qualitative data, which were presented in terms of 

frequency and percentage. The Chi-square test was 

employed to conduct comparisons. A p-value of less 

than or equal to 0.05 was deemed to be statistically 

significant. 

 

RESULTS 

Both the hypertensive and control groups exhibited no 

significant differences with respect to age, gender, 

smoking status, BMI, serum creatinine, total 
cholesterol, and LDL-Cholesterol levels. The 

hypertensive group exhibited elevated levels of 

systolic blood pressure, diastolic blood pressure, and 

fasting plasma glucose. The healthy control group 

exhibited higher levels of Estimated Glomerular 

Filtration Rate (GFR), High-Density Lipoprotein 

(HDL) Cholesterol, and Triglycerides (TG), as 

presented in Table 1. The study revealed that the 

average uric acid level among hypertensive 

individuals was notably greater in comparison to 

normotensive individuals. Additionally, the incidence 

of hyperuricemia was more frequent in the 
hypertensive cohort, as indicated in Table 2. The 

prevalence of hyperuricemia was found to be 

significantly greater in the hypertensive cohort as 

compared to the normotensive control group (31% vs. 

6%, p<0.001). The study findings indicate that the 

mean serum uric acid level was significantly elevated 

in the hypertensive group compared to the control 

group (6.22±0.80 vs. 5.50±0.46 mg/dL, mean±SD, 

p<0.001). Among the hypertensive cohort, individuals 

diagnosed with stage II hypertension exhibited 

elevated levels of serum uric acid in comparison to 
those with stage I hypertension (mean±SD: 6.55±0.72 

vs. 5.81±0.67 mg/dL, respectively), with statistical 

significance (p<0.001). Significant positive 

correlations were observed between uric acid level 

and both systolic and diastolic blood pressure in the 

hypertensive group. However, in the control group, 

such correlation was observed between uric acid and 

systolic blood pressure only. 
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Table 1: Characteristics of the study participants. 

Variables Subgroups HTN group Control group p 

Age (years)  51.63±5.62 49.96±5.82 0.13 

 Male 58 55(55%)  

Gender Female 42 45 (45%) 0.74 

 Smoker 22 15 (15%)  

Smoking status Non-smoker 78 85 (85%) 0.42 

BMI (kg/m2)  24.59±1.24 24.44±1.14 0.21 

SBP (mmHg)  157.58±8.33 122.20±6.70 0.001 

DBP (mmHg)  96.13±5.26 79.40±5.55 0.001 

S. creatinine (mg/dL)  0.85±0.11 0.83±0.08 0.18 

eGFR (mL/min/1.73m2)  89.79±8.1 97.98±9.5 0.001 

FPG (mmol/L)  98.45±12.19 94.12±12.38 0.04 

Total Cholesterol (mg/dL)  176.55±21.58 178.98±13.98 0.46 

LDL-Cholesterol (mg/dL)  103.60±11.09 102.51±6.97 0.52 

HDL-Cholesterol (mg/dL)  43.38±7.87 45.97±4.08 0.03 

Triglyceride (mg/dL)  151.47±35.30 171.43±32.59 0.001 

BMI= Body mass index; SBP= Systolic blood pressure; DBP= Diastolic blood pressure; eGFR= Estimated 

glomerular filtration rate; FPG= Fasting plasma glucose, p-value by Student’s t-test or Chi-square test as 

applicable 

 

Table 2: Serum uric acid in the study participants. 

Variables HTN group Control group P value 

S. uric acid (mg/dL) 6.22±0.80 5.50±0.46 0.001 

Hyperuricemia 31 6 0.001 

p-value by Student’s t-test or Chi-square test as applicable 

 

Table 3: Correlation of serum uric acid level with other variables. 

Parameters Hypertensive subjects (n=100) Normotensive subjects (n=100) 

 r p r p 

Age (year) 0.01 0.72 0.26 0.05 

SBP (mmHg) 0.48 0.001 0.40 0.002 

DBP (mmHg) 0.17 0.01 0.22 0.08 

BMI (kg/m2) 0.11 0.11 -0.52 0.001 

eGFR (mL/min/1.73m2) 0.02 0.64 0.19 0.15 

Table 3 displays the associations between serum uric 

acid level and other variables. The study revealed a 

noteworthy positive association between the levels of 

serum uric acid and both systolic and diastolic blood 

pressure in patients diagnosed with hypertension. The 

control group exhibited a noteworthy affirmative 

association between the level of serum uric acid and 

systolic blood pressure, while no significant 

correlations were observed between uric acid and 
diastolic blood pressure. Additionally, a significant 

inverse correlation was observed between uric acid 

and BMI. 

 

DISCUSSION 

The present investigation exhibited an elevated 

incidence of hyperuricemia in individuals with 

essential hypertension as opposed to normotensive 

individuals. Additionally, the hypertensive 

participants displayed increased levels of serum uric 

acid in comparison to the control group. Furthermore, 

it was observed that individuals diagnosed with stage 
II hypertension exhibited elevated levels of serum uric 

acid in comparison to those diagnosed with stage I 

hypertension. In hypertensive patients, there was a 

significant positive correlation observed between the 

uric acid level and both systolic and diastolic blood 

pressure. 

The independent association of serum uric acid with 

cardiovascular disease has been established.In 

contemporary times, there has been a surge in 

research interest regarding uric acid levels, primarily 

due to the rising incidence of hyperuricemia cases. 

Additionally, there is a growing body of evidence that 
suggests a positive correlation between hyperuricemia 

and the onset of hypertension, as well as suboptimal 

blood pressure management. The potential 

pathogenesis of hypertension in hyperuricemia 

involves several mechanisms, including: (a) the 

activation of the renin-angiotensin system and its 

impact on the glomerular apparatus induced by uric 

acid; (b) the development of insulin resistance and 

hyperinsulinemia, which leads to reduced excretion of 

uric acid, sodium, and potassium from renal tubules; 

and (c) the involvement of uric acid in the 

proliferation of vascular smooth muscle and 
endothelial dysfunction, which results in decreased 

nitric acid production.(21-27) The association 

between hyperuricemia and hypertension is 
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complicated by various confounding factors such as 

metabolic syndrome, diabetes mellitus, chronic kidney 

disease, obesity, alcohol consumption, salt intake, and 

fluid volume status.(28) 

Numerous studies conducted globally have reported a 
greater prevalence of hyperuricemia among 

individuals with essential hypertension in comparison 

to those who are normotensive. However, there exists 

a significant range in the documented frequencies. 

Bauer et al. conducted a study in Australia which 

found that 31% of individuals with essential 

hypertension had hyperuricemia. Similar studies 

conducted in Egypt, Pakistan, Nepal, and India 

reported frequencies of 55.4%, 37.4%, 28.8%, 37%, 

and 46% respectively, of hypertensive subjects with 

hyperuricemia.(29-31) According to a study 

conducted in Bangladesh, the prevalence of 
hyperuricemia was observed to be 25.4% and 9.8% 

among hypertensive and normotensive subjects, 

respectively.(32) The current investigation revealed 

that hyperuricemia was detected in 31% of individuals 

with hypertension and 6% of normotensive controls, 

consistent with the findings of previous studies 

conducted in this geographic region. The study 

findings indicate that the hypertensive patients had a 

higher mean serum uric acid level compared to the 

normotensive controls. Prior scholars have made 

comparable findings.(32) 
The present study revealed that hypertensive 

individuals diagnosed with stage II hypertension 

exhibited a statistically significant elevation in uric 

acid levels in comparison to those diagnosed with 

stage I hypertension. Steele TH et al. (33) have also 

reported an association between elevated levels of uric 

acid and advanced stages of hypertension. 

Additionally, the present study found significant 

positive associations between serum uric acid levels 

and both systolic and diastolic blood pressure among 

hypertensive individuals.  

 

CONCLUSION 

The study found that individuals diagnosed with 

essential hypertension exhibited elevated levels of 

serum uric acid in comparison to normotensive 

controls. Furthermore, patients diagnosed with stage 

II hypertension demonstrated higher levels of uric 

acid in comparison to those diagnosed with stage I 

hypertension. The study found that there was a 

significant positive correlation between the serum uric 

acid level and both systolic and diastolic blood 

pressure in individuals with hypertension. To 
determine the involvement of hyperuricemia in the 

development of essential hypertension, it is imperative 

to conduct extensive longitudinal studies on a 

significant scale. 
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