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Background: Hypertension is a major contributor to cardiovascular morbidity and is increasingly being 
detected in young adults. Serum uric acid (SUA) has emerged as a potential metabolic factor implicated 

in the development of primary hypertension; however, evidence among young Indian adults remains limited. This study 
evaluated SUA levels in young adults with newly detected primary hypertension and examined their association with blood 
pressure severity, body mass index (BMI), and lipid parameters.  This hospital-based case-control study was Methods:
conducted over 12 months at a tertiary care center. A total of 140 participants aged 18–40 years were enrolled., comprising 70 
newly diagnosed primary hypertensive patients and 70 age- and sex-matched normotensive controls. Fasting serum uric acid, 
lipid prole, and renal function tests were measured. Statistical analysis included the unpaired t test and Pearson correlation 
analysis.  Mean SUA levels were signicantly higher in hypertensive patients compared with controls (5.57 ± 1.48 Results:
mg/dL vs. 4.70 ± 1.23 mg/dL; p<0.001). Hyperuricemia was present in 32.9% of cases and 11.4% of controls (p < 0.001). 
Elevated SUA levels were signicantly associated with higher BMI and male sex among hypertensive patients. SUA 
demonstrated a moderate positive correlation with LDL cholesterol (r = 0.454; p<0.001). Young adults with newly diagnosed 
primary hypertension exhibit signicantly elevated serum uric acid levels.  Young adults with newly diagnosed Conclusion:
primary hypertension exhibit signicantly elevated serum uric acid levels. The association between hyperuricemia and 
adverse metabolic parameters suggests that SUA may function as an early metabolic risk indicator in this population. SUA 
assessment may be considered a supportive metabolic marker in young hypertensive patients to support early cardiovascular 
risk stratication.
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INTRODUCTION
Hyper tension is  a  leading contr ibutor  to  global 
cardiovascular morbidity and mortality, with a rising 
prevalence among younger populations [1,2]. India faces a 
substantial burden of hypertension, with a signicant 
proportion of cases remaining undiagnosed or inadequately 
controlled, particularly among young adults[3]. This is 
concerning, as prolonged exposure to elevated blood 
pressure increases the lifetime risk of cardiovascular events, 
stroke, and chronic kidney disease.[4]

Serum uric acid (SUA) has emerged as a potential metabolic 
marker in the pathogenesis of primary hypertension[5]. 
Experimental and epidemiological studies suggest that 
elevated uric acid contributes to vascular dysfunction through 
multiple mechanisms, including endothelial dysfunction via 
reduced nitric oxide bioavailability, increased oxidative 
stress, activation of the renin-angiotensin-aldosterone system 
(RAAS), and vascular smooth muscle proliferation [6,7]. These 
effects appear particularly pronounced in younger 
individuals, in whom uric acid–mediated mechanisms may 
precede irreversible vascular damage and long-standing 
hypertension [8].

Although international literature supports an association 
between hyperuricemia and hypertension, data from young 
Indian adults remain limited[3,9]. Furthermore, the 
relationship between serum uric acid levels and hypertension 
severity remains inconsistent across studies[10]. Identifying 
uric acid as a metabolic risk marker in young hypertensive 
patients could facilitate timely risk stratication and guide 
preventive cardiovascular strategies.

AIM AND OBJECTIVES
Aim:
To evaluate serum uric acid levels in young adults with newly 

detected primary hypertension.

Objectives:
1. To compare serum uric acid levels between hypertensive 
patients and normotensive controls. 
2. To assess the relationship between serum uric acid levels 
and blood pressure severity.
3. To analyze the association between serum uric acid levels, 
BMI, and lipid prole parameters.

MATERIALS AND METHODS
Study Design And Setting
This hospital-based case-control study was conducted at a 
tertiary care teaching hospital over 12 months. The study 
population comprised two groups: cases (newly diagnosed 
primary hypertension) and age- and sex-matched 
normotensive controls.

Study Population
Sample Size: 140 participants (70 hypertensive cases and 70 
normotensive controls).

Inclusion Criteria:
Ÿ Young adults aged 18–40 years
Ÿ Newly detected primary hypertension (dened as systolic 

BP ≥140 mmHg and/or diastolic BP ≥90 mmHg, conrmed 
on ≥2 separate occasions, per Indian Guidelines on 
Hypertension-IV) [5]

Exclusion Criteria:
Ÿ Secondary hypertension
Ÿ Diabetes mellitus
Ÿ Chronic kidney disease or renal failure
Ÿ Pre-existing gout or known hyperuricemia
Ÿ Cardiovascular diseases (ischemic heart disease, heart 

failure, stroke)
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Ÿ Alcohol abuse or substance use disorder
Ÿ Pregnancy
Ÿ Use of medications affecting serum uric acid metabolism 

(thiazide diuretics, loop diuretics, corticosteroids, aspirin)

Data Collection
After obtaining written informed consent, the following data 
were recorded:
Ÿ Demographic Data: Age, sex, occupation, socioeconomic 

status
Ÿ Clinical History: Duration of hypertension awareness, 

family history of hypertension/cardiovascular disease
Ÿ Anthropometric Measurements: Height, weight, waist 

circumference, hip circumference
Ÿ Blood Pressure Measurement: Measured using a 

calibrated sphygmomanometer following a standardized 
protocol. Three readings were taken in the sitting position 
after 5 minutes of rest, and the average was recorded.

Laboratory Investigations
Venous blood samples were collected under aseptic 
conditions after an overnight fast (12–14 hours).

Measurements Included:
Ÿ Serum uric acid: enzymatic uricase-based colorimetric 

method
Ÿ Renal function tests: serum creatinine, blood urea 

nitrogen, estimated glomerular ltration rate (eGFR)
Ÿ Lipid prole: total cholesterol, triglycerides, LDL-

cholesterol, HDL-cholesterol
Ÿ Fasting blood glucose

Statistical Analysis
Data were analyzed using SPSS version 22.0 (IBM 
Corporation, USA). Results are expressed as:
Ÿ Continuous variables: Mean ± standard deviation
Ÿ Categorical variables: Frequency (percentages)

Statistical Tests:
Ÿ Unpaired t-test for continuous variables between two 

groups
Ÿ Chi-square test for categorical variables
Ÿ One-way ANOVA for comparisons across hypertension 

stages
Ÿ Pearson correlation coefcient for relationship 

assessment

Signicance Level: A p-value <0.05 was considered 
statistically signicant.

RESULTS
Demographic Characteristics
A total of 140 participants completed the study (82 males 
[58.6%] and 58 females [41.4%]). Mean age was comparable 
between hypertensive cases (32.1 ± 6.2 years) and 
normotensive controls (31.8 ± 6.5 years), with no statistically 
signicant difference (p = 0.658).

Table 1: Demographic And Anthropometric Characteristics 
Of Study Groups

*Statistically signicant

Serum Uric Acid Levels
Mean serum uric acid levels were signicantly higher in 
hypertensive cases (5.57 ± 1.48 mg/dL) than in normotensive 
controls (4.70 ± 1.23 mg/dL; p < 0.001).Hyperuricemia, 

dened as SUA >7.0 mg/dL in males and >6.0 mg/dL in 
females, was present in 32.9% of hypertensive patients versus 
11.4% of controls (p < 0.001).

Correlation With Hypertension Severity
Analysis by hypertension staging revealed a positive trend 
between increasing severity and uric acid levels, although this 
relationship did not achieve statistical signicance (Stage I: 
5.43 ± 1.31 mg/dL vs. Stage II: 5.71 ± 1.65 mg/dL; p = 0.187).

Association With Body Mass Index
Mean BMI was signicantly higher in hypertensive cases than 
in controls (p < 0.001).Among hypertensive patients, elevated 
serum uric acid levels were signicantly associated with 
higher BMI categories:
Ÿ Normal BMI (18.5–24.9): 5.04 ± 1.22 mg/dL
Ÿ Overweight (25.0–29.9): 5.31 ± 1.35 mg/dL
Ÿ Obese (≥30): 5.89 ± 1.62 mg/dL

Gender Distribution
Serum uric acid levels were signicantly higher in males (5.57 
± 1.48 mg/dL) compared to females (5.04 ± 1.35 mg/dL) 
among hypertensive patients (p = 0.034).

Lipid Prole Correlations
Serum uric acid demonstrated a signicant positive 
correlation with LDL-cholesterol (r = 0.454; p < 0.001) and 
total cholesterol (r = 0.389; p < 0.001). No signicant 
correlation was observed with HDL-cholesterol (r = –0.118; p 
= 0.241) or triglycerides (r = 0.147; p = 0.195).

Renal Function Parameters
Serum creatinine and blood urea nitrogen did not differ 
signicantly between cases and controls. Mean eGFR was 
comparable between groups (p > 0.05), conrming adequate 
renal function in study participants.

DISCUSSION
This case-control study demonstrates a signicant 
association between elevated serum uric acid levels and 
newly diagnosed primary hypertension in young adults. The 
mean serum uric acid level in hypertensive patients (5.57 
mg/dL) was signicantly higher than in controls (4.70 mg/dL), 
consistent with previous Indian and international 
studies[5,6,11].

Mechanistic Insights
The uric acid–hypertension association is supported by 
several biological mechanisms:
1. Endothelial Dysfunction: Elevated uric acid impairs 
endothelial function by inhibiting nitric oxide synthesis and 
promoting nitric oxide scavenging via reactive oxygen 
species, leading to systemic vasoconstriction[7,12].
2. RAAS Activation: Uric acid activates the renin-angiotensin-
aldosterone system, increasing angiotensin II production and 
promoting sodium retention[8].
3. Metabolic Clustering: The observed associations between 
serum uric acid, BMI, and LDL cholesterol support the 
metabolic syndrome hypothesis, wherein hypertension, 
hyperuricemia, and dyslipidemia share common pathways 
such as insulin resistance and chronic inammation [13].
4. Renal Effects: Uric acid causes afferent arteriolar 
vasoconstriction and may reduce renal sodium excretion, 
contributing to blood pressure elevation[14].

Comparison With Published Literature
Our ndings align with previous studies. Raina et al. (2018) 
reported mean serum uric acid of 5.5 ± 1.7 mg/dL in hypertensive 
subjects versus 4.9 ± 1.1 mg/dL in normotensive controls[11]. 
Similarly, Piani et al. (2021) documented elevated uric acid in 
30–40% of newly diagnosed hypertensive patients [15].

While the correlation with hypertension severity (Stage I vs. II) 
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Parameter Cases (n=70) Controls (n=70) p-value

Age (years) 32.1 ± 6.2 31.8 ± 6.5 0.658

Sex (Male:Female) 42:28 40:30 0.686

BMI (kg/m²) 24.91 ± 2.74 24.01 ± 2.95  0.089

Systolic BP (mmHg) 155.71 ± 12.4 120.64 ± 8.3 <0.001

Diastolic BP (mmHg) 97.71 ± 7.8 67.86 ± 5.2 <0.001
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did not reach statistical signicance, the upward trend 
suggests a biological link. The lack of signicance may be 
attributed to the relatively small sample size and early 
disease stage. Notably, Feig et al. (2008) and Johnson et al. 
(2013) proposed that uric acid may play a more direct 
pathogenic role in young-onset hypertension through renal 
mechanisms, distinct from sodium-sensitive hypertension in 
older populations[7,16].

The positive correlation between serum uric acid and LDL 
cholesterol (r = 0.454) underscores the clustering of metabolic 
risk factors and suggests shared pathophysiological 
mechanisms, supporting aggressive risk factor modication 
in young hypertensive patients.

Gender Differences
The higher prevalence of elevated uric acid in males aligns 
with known sex differences in uric acid metabolism, attributed 
in part to estrogen's uricosuric effects in premenopausal 
women [17].

Clinical Implications
These ndings suggest that:
1. Routine screening for hyperuricemia may aid early risk 
stratication in young hypertensive patients.
2. Elevated uric acid serves as a marker of metabolic 
dysfunction, warranting comprehensive cardiovascular risk 
assessment.
3. Serum uric acid could be considered among modiable risk 
factors in preventive strategies for young adults with 
hypertension.
4. Further investigation into urate-lowering therapies for 
hypertension prevention in young high-risk individuals is 
warranted. 

LIMITATIONS
1. Sample Size: Limited to 70 cases and 70 controls, 
potentially restricting generalizability.
2. Cross-sectional design: Demonstrates association but 
cannot establish causality
3. Single-Center Design: Recruitment from one tertiary care 
hospital may introduce selection bias.
4. Unmeasured Confounders: Dietary factors, physical 
activity, smoking, and stress were not systematically 
quantied.
5. Medication history: Detailed medication histories in 
controls were not exhaustively documented
6. Genetic Factors: No assessment of family history or genetic 
polymorphisms affecting uric acid metabolism. 

CONCLUSION
This study demonstrates that serum uric acid levels are 
signicantly higher in young adults with newly diagnosed 
primary hypertension than in age- and sex-matched 
normotensive individuals. Elevated serum uric acid is 
associated with increased body mass index, adverse lipid 
proles (particularly LDL-cholesterol), and trends toward 
greater hypertension severity. These ndings support serum 
uric acid as an early metabolic marker in young hypertensive 
patients, with potential implications for cardiovascular risk 
stratication.

Larger, longitudinal studies incorporating dietary 
assessment, genetic analysis, and therapeutic intervention 
trials are warranted to establish causal mechanisms and to 
evaluate the clinical utility of urate-lowering strategies in the 
primary prevention of hypertension in young adults.
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