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INTRODUCTION 

Hypertension is a cardiovascular disease that is increasing in developing 

countries. The disorder negatively affects an individual's lifespan and increases 

the risk of stroke, coronary heart disease, and target organ damage. [1] 

In most studies, a patient is often diagnosed late with hypertension and comorbid 

conditions such as target organ damage. This leads to high morbidity and 

mortality among patients, which can be due to altered renal and cognitive 

functioning. [2] 

Uric acid (UA) levels have often elevated in hypertension patients. The European 

Society of Hypertension has recommended laboratory testing for serum UA 

(SUA) levels in patients with hypertension. Elevated UA levels are considered a 

risk factor for the development of cardiovascular disease and can lead to organ 

damage. [3] 

It has been demonstrated that serum uric acid levels are associated with multiple 

cardiovascular risk factors, including metabolic syndrome, diabetes, renal 

disease, and hypertension; however, the studies also reported that serum uric acid 

levels are often used for independently predicting cardiovascular events in 

patients with hypertension. [4]  

Several pathological mechanisms are linked with SUA levels and cardiovascular 

damage, including the proliferation of vascular smooth muscle cells, stimulation 
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of the inflammatory pathway, and prothrombic effects due to platelet activation. 

[5] [6] [7] 

The prevalence of subclinical hypertension and organ damage indicates an 

increased risk for cardiovascular events and renal morbidity among patients. 

Studies have reported that UA levels can be used as a prognostic marker for tissue 

ischemia, endothelial dysfunction, and the development of atherosclerosis. [8] [9] 

[10] 

An increased hypertensive stage has been associated with targeted organ damage 

and renal dysfunction. The role of SUA in the development of cardiovascular 

diseases has been in research to understand the exact mechanism. The ruling out 

of the mechanism can help clarify the pathological involvement, which can be 

used in prompt diagnosis and improving the treatment outcome in patients.  

The present study aims to evaluate the association of serum uric acid levels with 

end-organ damage in hypertensive patients.  

 

 

 

 

 



17 
 

LITERATURE REVIEW 

Hypertension is the leading cause of the global burden of disease. Elevated blood 

pressure affects more than one billion individuals and causes 9.4 million deaths 

annually. It can lead to a severe cardiovascular disorder that includes; congestive 

heart failure, ischemic and hemorrhagic stroke, coronary heart disease, and 

peripheral heart disease. [11] 

Epidemiology of hypertension  

Countries and subpopulations within a country differ in blood pressure levels, the 

rate of age-related increases in blood pressure, and the prevalence of 

hypertension. All populations, except for a small number of people who live in 

isolated societies, suffer from hypertension. Blood pressure steadily rises in 

industrialised societies during the first 20 years of life. Blood pressure and growth 

and maturation are linked in children and adolescents. In young children and 

between adolescence and young adulthood, blood pressure "tracks" over time. [11] 

The prevalence of hypertension has increased over the past four decades due to 

the widespread use of antihypertensive drugs. Data have suggested that the 

incidence rate of hypertension was higher in low-income populations than in 

high-income populations. [12] Risk factors such as salt intake, low potassium 

intake, alcohol consumption, obesity, sedentary lifestyle, and unhealthy diet can 

be differentiated based on regional heterogeneity. [12] 
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Both genetic and environmental factors may cause variations in the prevalence of 

hypertension among different regions and racial groups. Studies of " acculturating 

" societies and research on people who move from less to more urbanised areas 

suggest that the environment significantly impacts blood pressure. Weight gain 

and obesity are both significant, independent risk factors for hypertension. 60% 

of hypertensives are thought to be overweight by >20%. Population-level 

hypertension prevalence correlates with dietary NaCl intake, and a high NaCl 

intake may contribute to the age-related rise in blood pressure. [1] [11] [12] 

Low dietary calcium and potassium intakes may also increase the risk of 

developing hypertension. A stronger predictor of blood pressure than sodium or 

potassium alone is the urine sodium-to-potassium ratio (a measure of both sodium 

and potassium intakes). Hypertension may also be influenced by alcohol use, 

psychosocial stress, and a lack of exercise. [1] [11] [12] 
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MECHANISM OF HYPERTENSION 

The cardiac output and peripheral resistance play a determinant role in 

understanding the overall mechanism involved in the development of 

hypertension.  

Cardiac output is determined by the stroke volume and heart rate, whereas the 

stroke volume is based on the myocardial contractility and the size of vascular 

compartments. [11] 

Peripheral resistance is determined by functional and anatomic changes in the 

small arteries and arterioles (lumen diameter between 100-400 um). [11] 

Intravascular volume  

The sodium ion is one of the predominant and independent factors related to 

extracellular fluid volume. An excessive amount of NaCl can initially produce 

high excretion of sodium ions from the kidney, which results in volume expansion 

and increased cardiac output. Auto-regulation of blood flow maintains the 

pressure between the arteries to prevent increased arterial pressure. However, 

with the increased face of arterial pressure, resistance within the vascular bed 

increases which can elevate the blood pressure. However, the peripheral 

resistance increases in such situations and reverts the cardiac output to normal.  

Blood Flow = pressure across the vascular bed 

vascular resistance   
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Figure 1 denotes the determining factors for arterial pressure 

 

Figure 1 – Determinants of the arterial pressure 

Sodium salts without chloride have little to no effect on blood pressure, whereas 

sodium salts with chloride have a significant impact. This is because urinary 

sodium excretion rises as arterial pressure increases in response to a high sodium 

intake, maintaining sodium balance at the expense of an increase in blood 

pressure. This "pressure-natriuresis" phenomenon may be caused by a subtly 

elevated glomerular filtration rate, decreased renal tubular absorbing capacity, 

and perhaps hormonal components like the atrial natriuretic factor. To achieve 

natriuresis and sodium balance, greater increases in arterial pressure are needed" 

n people with impaired sodium excretion capacity. 

A decrease in the kidney's ability to excrete sodium may result from intrinsic 

renal disease or from increased production of the hormone mineralocorticoid, 

which causes an increase in the reabsorption of sodium by the renal tubules. 

Increased neural activity in the kidney may also help increase renal tubular 
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sodium reabsorption. Higher arterial pressure might be necessary to achieve 

sodium balance in these cases. On the other hand, low blood pressure is related 

to disorders that cause salt loss. A severe case of volume-dependent hypertension 

is ESRD. In ~80% of these patients, vascular volume and hypertension can be 

controlled with adequate dialysis; in the other 20%, the mechanism of 

hypertension is related to increased renin-angiotensin system activity. [11] 

Autonomic nervous system  

In conjunction with hormonal and volume-related factors, Adrenergic function 

contributes to the long-term regulation of arterial pressure. In addition, adrenergic 

reflexes modify blood pressure in the short term. Finally, dopamine, epinephrine, 

and norepinephrine contribute significantly to tonic and phasic cardiovascular 

regulation.  

Guanosine nucleotide-binding regulatory proteins (G proteins) and intracellular 

concentrations of downstream second messengers mediate the actions of the 

adrenergic receptors. The effectiveness of receptor-effector coupling at a site 

"distal" to receptor binding may affect physiologic responsiveness to 

catecholamines in addition to receptor affinity and density. The transmitter 

substance and receptor site occupancy response are relatively specific to the 

receptor sites. The two main types of adrenergic receptors are: and based on their 

physiology and pharmacology.  
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Recent molecular cloning studies have found additional subtypes. 

Norepinephrine occupies and activates receptors more eagerly than epinephrine, 

and the opposite is true for receptors. In smooth muscle, receptors are found on 

postsynaptic cells and cause vasoconstriction. Receptors are on the presynaptic 

membranes of postganglionic nerve terminals, which produce norepinephrine. 

Catecholamines that activate the two receptors function as negative feedback 

controllers, preventing further norepinephrine release. The activation of 1-

adrenergic receptors increases the kidney's renal tubular sodium reabsorption. 

The increased sympathetic outflow is frequently linked to hypertension in people 

of both normal and obese weight. According to recordings of postganglionic 

muscle nerve activity made using a microelectrode inserted into the peroneal 

nerve in the leg, people with hypertension typically have higher sympathetic 

outflow than people with normotension. The sympathetic flow increases in 

obesity-related hypertension and hypertension linked to obstructive sleep apnea. 

In patients with "resistant" hypertension, baroreceptor activation via electrical 

stimulation of carotid sinus afferent nerves reduces blood pressure. Drugs that 

block the sympathetic nervous system are effective antihypertensives, proving 

that the sympathetic nervous system can contribute to elevated blood pressure 

without necessarily being the cause. 

Renin-angiotensin-aldosterone  
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The increased sympathetic outflow is frequently linked to hypertension in people 

of both normal and obese weight. According to recordings of postganglionic 

muscle nerve activity made using a microelectrode inserted into the peroneal 

nerve in the leg, people with hypertension typically have higher sympathetic 

outflow than people with normotension. The sympathetic outflow increases in 

obesity-related hypertension and hypertension linked to obstructive sleep apnea. 

In patients with "resistant" hypertension, baroreceptor activation via electrical 

stimulation of carotid sinus afferent nerves reduces blood pressure. Drugs that 

block the sympathetic nervous system are effective antihypertensives, proving 

that the sympathetic nervous system can contribute to elevated blood pressure 

without necessarily being the cause. 

The three major stimuli for renin secretion include; 

1) Decreased NaCl transport in the distal portion of the thick ascending limb of 

the loop of Henle that abuts the corresponding afferent arteriole 

2) Reduced pressure or stretch within the renal afferent arteriole (baroreceptor 

mechanism) 

3) Stimulation of renin-secreting cells by the sympathetic nervous system via β1 

adrenoreceptors  
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Figure 2 – Renin-angiotensin-aldosterone axis  

Angiotensin I is converted to the active octapeptide, angiotensin II, by a 

converting enzyme primarily found in pulmonary circulation. This conversion 

occurs by releasing the C-terminal histidyl-leucine dipeptide. The vasodilator 

bradykinin is among the peptides that the same converting enzyme cleaves, 

rendering it inactive. Angiotensin II is a potent pressor substance that primarily 

acts on cell membranes through angiotensin II type 1 (AT1) receptors. It is the 

main tropic factor for the secretion of aldosterone by the adrenal zona 
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glomerulosa. Angiotensin II may contribute to the anthogenesis of atherosclerosis 

independent of its hemodynamic effects through a direct cellular action on the 

vessel wall. [11] 

Hypertension is not always linked to increased renin-angiotensin-aldosterone axis 

activity. A low-NaCl diet or volume contraction may cause the renin-angiotensin-

aldosterone axis to become more active, maintaining arterial pressure and volume 

homeostasis. In edematous conditions like CHF and liver disease, secondary 

aldosteronism—increased aldosterone brought on by increased renin-

angiotensin—but not hypertension—is also seen. [13] 

Vascular Mechanism 

Important determinants of arterial pressure include vascular radius and the 

compliance of resistance arteries. Small reductions in lumen size significantly 

increase flow resistance because it varies inversely with the fourth power of the 

radius. Structure, mechanics, or functional modifications may cause smaller small 

arteries and arterioles in hypertensive patients. Remodelling describes changes in 

the vessel wall's geometry without affecting the volume of the vessel. Either 

eutrophic (reduced lumen size) or hypertrophic (increased cell size and increased 

intercellular matrix deposition), vascular remodelling increases peripheral 

resistance. [13] 

Remodelling is also aided by apoptosis, low-grade inflammation, and vascular 

fibrosis. The elasticity of the vessel and lumen diameter are both related. A small 
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increase in volume causes a relatively large increase in pressure in a semirigid 

vascular system. In contrast, vessels with a high degree of elasticity can 

accommodate an increase in volume with only a small change in pressure. [13] 

Pathological consequences due to hypertension [13] 

1. Cardiovascular abnormalities 

The hypertensive state can result in structural and functional deformities due to 

adaption of the heart, which can lead to left ventricular hypertrophy, CHF, blood 

flow abnormalities, atherosclerotic disease, diastolic dysfunction, microvascular 

complications, and cardiac arrhythmias.  

2. Central nervous system effects 

Patients with hypertension are often associated with impaired cognitive skills 

with progressive age, and the incidence of stroke rises in such patients. In 

addition, hypertensive encephalopathy can be seen due to failure of 

autoregulation of the cerebral blood flow resulting in vasodilation and 

hyperperfusion. Untreated hypertensive encephalopathy can result in seizures, 

coma, and death within a few hours of onset.  

3. Renal effects 

Both a target and a contributor to hypertension is the kidney. Secondary 

hypertension's most prevalent aetiology is primary renal disease. Reduced sodium 

excretion, excessive renin secretion related to volume status, and an overactive 
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sympathetic nervous system are some mechanisms underlying kidney-related 

hypertension. On the other hand, renal damage and ESRD are risk factors for 

hypertension. The elevated risk brought on by high blood pressure is gradual, 

ongoing, and pervasive throughout the range of blood pressure levels above the 

ideal range. 

Clinical Disorders of Hypertension 

1. Metabolic Syndrome 

2. Essential Hypertension 

3. Renovascular Hypertension 

4. Primary Aldosteronism 

5. Cushing's syndrome 

6. Pheochromocytoma 

7. Other causes: obstructive sleep apnea, coarctation of the aorta, acromegaly, 

hypercalcemia, hyper or hypothyroidism 

8. Monogenetic Hypertension  

Key recommendations for hypertension [14] 

1. Diagnosis of hypertension should be made at primary health centres and 

facilities above that level using validated and calibrated BP measurement 

devices and following the standardised BP measurement procedure 

2. Diagnosis of hypertension should be based on at least two measurements 

taken in the clinic or by a healthcare provider on at least two visits, which 
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are at least 1-4 weeks apart, except in the case of hypertensive urgencies 

and hypertensive emergencies, where hypertension is diagnosed during the 

first visit itself. Ambulatory blood pressure monitoring and home-based 

BP monitoring are not feasible for diagnosis for most patients with 

hypertension in India and are therefore not recommended 

3. Hypertension should be diagnosed when BP is persistently above a systolic 

of 140mm and diastolic of 90 mm 

Classification of Hypertension [14] 

Based on the standard treatment guidelines, hypertension is classified as; 

Grade Systolic BP Diastolic BP 

Grade 1 140-159 mm Hg 90-99 mm Hg 

Grade 2 160-179 mm Hg 100-109 mm Hg 

Grade 3 180 or above 110 or above 

Isolated systolic 

hypertension 

Systolic > 140 mm Hg Diastolic < 90 mm Hg 

Hypertensive urgency Systolic > 180 mm Hg Diastolic < 90 mm Hg 

Asymptomatic 
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JNC 8 Guidelines for the Management of Hypertension in Adults [15] 

•  When the systolic or diastolic pressure is 150 mm Hg or higher in the general 

population of adults 60 years of age and older, pharmacologic treatment 

should be started. Target systolic and diastolic pressures for patients should 

be less than 150 mm Hg and 90 mm Hg, respectively. If the course of 

treatment leads to a systolic pressure of less than 140 mm Hg, as long as this 

does not harm the patient's health or quality of life, there is no need to change 

the course of treatment 

• In populations below 60 years of age, pharmacological treatment should be 

started when the systolic pressure is 140 mm Hg or higher or when diastolic 

pressure is 90 mm Hg or higher. The targeted systolic pressure is less than 

140 mm Hg, and the diastolic pressure is less than 90 mm Hg 

Hypertension in patients presented with CKD or Diabetes [15] 

• For patients 18 years or older presenting with CKD or diabetes, the 

treatment goal is similar to the general population; to maintain the blood 

pressure threshold within the specified limit.  

• A systolic pressure of 140 mm Hg or threshold diastolic pressure of 90 

mm Hg 

• The targeted diastolic pressure is less than 90 mm Hg 

Management of Hypertension and End organ damage 
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Subclinical end organ damage 

Left-ventricular hypertrophy ACEI, ARB, CA 

Elevated albuminuria ACEI, ARB 

Renal dysfunction ACEI, ARB 

Irreversible hypertensive end-organ damage 

Prior stroke Any antihypertensive 

Prior myocardial infarction BB, ACEI, ARB 

Angina pectoris, CHD BB, CA 

Heart failure Diuretics, BB, ACEI, ARB, MR 

antagonists 

Chronic renal insufficiency ACEI, ARB, and Loop diuretics 

Peripheral arterial occlusive disease  Calcium antagonist 

 

Serum Uric Acid and Hypertension 

Hyperuricemia is commonly associated with the presence of arterial 

hypertension. Recent literature has reported that 25-40% of patients with 

hypertension are diagnosed with hyperuricemia. [16] 

The association between high uric acid levels and cardiovascular disease have 

been reported since the 19th century. Several studies have stated the relationship 

and considered uric acid levels as an independent risk factor for cardiovascular 

events, including congestive heart failure and cerebrovascular disease. [17] A large 
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study conducted in hypertensive patients with diabetes found a higher level of 

serum uric acid levels than 7 mg/dl, which was significantly related to 

cardiovascular mortality. [18] 

 

Uric acid metabolism  

Uric acid is the final metabolite product formed by the purine degradation, the 

urates (an ionised form of uric acid) show high concentration in the extracellular 

plasma and synovial fluid, with 98% concentrated as monosodium urate at normal 

pH of 7.4. The solubility of uric acid is generally dependent on the pH of urine, 

the kidney excretes two-thirds of the urate, and the majority of the concentrated 

form is excreted through the intestine. [11] 

The kidney clears the urate from the plasma to maintain the physiological balance 

by the organic anion transporters (OATs), which comprise urate transporter 1 

(URAT1) and human uric acid transporter (hUAT). The mechanism involved in 

the excretion process is as follows; 

1. Glomerular filtration 

2. Tubular reabsorption  

3. Secretion  

4. Post-secretory reabsorption 
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The URAT1 directly inhibits the uric acid compounds on the apical side of the 

tubular cells. The production of urate is influenced by the dietary intake of purine 

and the rates of de novo biosynthesis of purines from the precursors (nonpurine). 

Hyperuricemia is generally caused by increased production, decreased excretion, 

or a combination of both. The deposition of urate precipitate is seen in tissues as 

tophi in hyperuricemia. [11] 

Hyperuricemia  

An elevated serum uric acid concentration of more than 6.0 mg/dl in females and 

more than 7.0 mg/dl in males is characterised as hyperuricemia. [19] 

Aetiology of Hyperuricemia  

The cause for the elevated uric acid levels can be due to the overproduction of 

urate or decreased uric acid excretion.  

The overproduction can be due to the following;  

1. Purine-rich diet  

2. Cell breakdown or turnover: Paget disease, psoriasis, tumour lysis, 

hemolysis, rhabdomyolysis, myeloproliferative disease 

3. Error in purine metabolism 

A decreased uric acid excretion includes; Acidosis (lactic acidosis, 

ketoacidosis), hypovolemia, medication/toxin (diuretic, niacin, pyrazinamide, 

ethambutol, cyclosporin, beryllium, salicylates, lead, alcohol), sarcoidosis, 
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hyperparathyroidism, hypothyroidism, Bartter syndrome, and Down 

syndrome are all examples of kidney diseases that can be either acute or 

chronic, [20] 

 

Figure 3 – Causes of Hyperuricemia [21] 

Classification of hyperuricemia based on pathophysiology  
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Hyperuricemia and cardiovascular disease [21] 

The most frequently occurring comorbidities of hyperuricemia are modifiable 

cardiovascular risk factors. Notably, recommended lifestyle changes like weight 

loss, regular exercise, and dietary adjustments lower UA levels, gout risk, and 

insulin resistance. [22] Whether to use ULT as a primary, secondary, or tertiary 

prevention of cardiovascular events arises due to known associations between UA 

and cardiovascular risk. [20] 
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Asymptomatic hyperuricemia in patients with cardiovascular disease (CVD) has 

a variety of causes, clinical implications, and treatment options. High levels of 

UA in people suffering from CVD could result from reduced glomerular filtration 

rate, renal vasoconstriction, hyperinsulinemia, tissue ischemia, oxidative stress 

and diuretic treatment. [23] [24]  

The relationship between arterial hypertension and hyperuricemia is one of the 

topics that has been researched the most. On animal models, the first observations 

were made. Blood pressure (BP) levels in rats were inversely correlated with UA 

levels, and lowering UA led to a drop in BP. [25] 

In people, UA causes vasoconstriction of the kidneys and UA-induced 

vasoreactivity hypertension by decreasing nitric oxide production, increasing the 

production of reactive oxygen species, and stimulating the renin-angiotensin 

system. These mechanisms apply to hypertension with early onset. 

However, hyperuricemia is primarily linked to kidney microcirculation damage 

in the late stages of arterial hypertension, and its direct link to elevated BP values 

is less certain. Increased platelet aggregation, in-stent restenosis, and the Patho 

mechanism mentioned above may all play a role in the well-established link 

between hyperuricemia and ischemic heart disease. [26] 
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Epidemiology of Uric acid and Hypertension 

Through the majority of the 20th century, relatively little progress was made in 

studying a possible connection between uric acid and hypertension. Most 

researchers concluded that uric acid was an associated surrogate marker for more 

significant risk factors like obesity, diabetes, and chronic kidney disease, even 

though some cardiovascular risk trials measured uric acid and suggested an 

association between uric acid and hypertension or cardiovascular disease. [27] [28] 

Clinical Evidence of Uric Acid and Hypertension [27]  

Study Conducted 

(Year) 

Population The relative risk of 

hypertension 

Israeli Heart (1972) 10,000 Israeli men, aged 

17–25 y, enrolled at 

military induction 

Two‐fold risk at 5  

Fessel et al. (1973) 224 White men in 

Western United States, 

age >35 y 

Greater increase in 

systolic blood pressure 

at four y 

NHANES (1993) 6768 Healthy children 

aged 6–17 y 

Uric acid predicts 

adolescent hypertension 

Olivetti Heart Study 

(1994) 

619 Adult men from 

Southern Italy 

Two‐fold risk at 12 y 
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Framingham (2005) 3329 Men and women 

in the Framingham 

cohort 

1.6‐fold at four y 

ARIC (2006) 9104 Mixed race (black 

and white) men and 

women aged 45–64 y 

at enrollment 

1.5‐fold at nine y 

GOCADAN (2012) 1078 Alaskan native 

Americans with chronic 

kidney disease II or III 

1.2‐fold age‐adjusted 

risk 

Fadrowski (2012) 6036 Adolescents, aged 

11–17 y, evaluated in 

the National Health and 

Nutrition Examination 

Survey 

Uric acid >5.5 mg/dL, 

2.03‐fold risk 

 

Animal model of Hyperuricemia Hypertension 

Although there was a lot of epidemiological data to support the idea that uric acid 

might be linked to hypertension, it wasn't until Johnson and colleagues' 

experiments in 2001 that a logical mechanism could be established using a rat 

model of hyperuricemia. Within two weeks, hyperuricemia leads to hypertension, 
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with an increase in systolic and diastolic blood pressure proportional to serum 

uric acid. The effects of uric acid-lowering medications can be mitigated 

(allopurinol or benziodarone). Urate reduction can completely reverse early-stage 

hypertension, but persistent hyperuricemia causes irreversible sodium-sensitive, 

uric acid-independent hypertension. [29] 

Current evidence for target organ damage due to uric acid levels in 

hypertension 

• The cross-sectional study conducted among 130 patients by Sandra et al. 

shows that uric acid levels were significantly higher in patients with 

hypertension when compared with the control group. In addition, the 

prevalence of hyperuricemia was 46.9% more among hypertensive 

patients. [29] 

• A severe condition of left ventricular hypertrophy was much higher in 

patients with hyperuricemia and hypertension. The study also reported a 

linear relationship between the target organ damage in essential 

hypertension, which can be assessed based on serum uric acid levels. [29] 

• Francesca et al. evaluated the role of uric acid as the independent risk factor 

for cardiovascular and renal morbidity among 425 patients. The study 

reported a 75% higher risk of cardiac hypertrophy and a 2-fold greater risk 

of having carotid abnormalities. [30] 
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• The development of a genetic scoring system to assess the risk for 

hypertension in large population studies was made possible by using 

genome-wide association studies (GWAS), which have been used to 

identify genetic polymorphisms that control serum urate levels. The 

genetic risk scores for hyperuricemia have been found to predict the risk 

for gout using a method known as Mendelian randomisation. Still, they 

have not been found to predict the development of hypertension, CKD, or 

cardiometabolic diseases. [31] 

• Pleiotropy, in which genetic polymorphisms affect serum urate and 

cardiometabolic disease through shared pathways, is thought to be the 

cause of the findings in studies that link genetic scores for hyperuricemia 

with hypertension and metabolic diseases. [32] [33] 

Figure 4 – Uric acid-associated pathways for hypertension 

 

The recent findings suggest that uric acid levels can be used to diagnose 

hypertension among patients at risk of developing end-organ damage. In addition, 
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uric acid levels can be used as a prognostic marker during initial evaluation to 

control and treat the disease accordingly.  

The pathway involved in uric acid-mediated hypertension 

 

 



41 
 

Management of Hyperuricemia [34] 

Since most patients never experience gout or nephrolithiasis, they do not require 

medical treatment for hyperuricemia. The unnecessary expense and risk of side 

effects outweigh the benefits of starting medication. Urate-lowering medications 

in asymptomatic patients are only indicated in those undergoing cytolytic therapy 

for malignancy to prevent tumour lysis syndrome. 

However, the medication that lowers urate levels includes; 

• Allopurinol is a xanthine oxidase inhibitor used to prevent gouty arthritis, 

nephrolithiasis, and hyperuricemia associated with chemotherapy. 

• Probenecid is a second-line treatment for gout because it inhibits URAT1 and 

causes an increase in uric acid secretion. 

• Rasburicase, a recombinant uricase used as a preventative measure against 

chemotherapy-related hyperuricemia, converts uric acid to allantoin, which is 

significantly more water soluble and easily excreted from the kidneys. [35] 

 

 

 

 

 



42 
 

AIM AND OBJECTIVES 

Aim  

To evaluate the correlation between serum uric acid levels and the presence of 

end-organ damage in essential hypertension. 

Objectives  

To identify the patients with essential hypertension and to measure serum uric 

acid levels 

1) To measure albuminuria  

2) To assess LV dysfunction by ECHO 

3) To examine the fundus for retinopathy 
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METHODOLOGY 

STUDY DESIGN: 

OBSERVATIONAL CROSS-SECTIONAL STUDY 

 

STUDY POPULATION: 

Patients with essential hypertension were admitted to the general medicine 

department of Govt. Kilpauk Medical College. 

 

STUDY PERIOD 

Six months from the date of approval of the ethical committee. 

 

INCLUSION CRITERIA 

● Patients with essential hypertension of one year 

 

EXCLUSION CRITERIA 

● Age more than 70 yrs  

● Diabetes mellitus  

● Cardiac diseases  
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● Chronic kidney disease 

● Patients on diuretics, ACE inhibitors, Angiotensin receptor blockers  

● Secondary hypertension 

● Patients in hypertensive emergency  

 

SAMPLE SIZE: 

 

The sample size was estimated using nMaster software Version 2.0 by applying 

the following details in the above formula. Based on the study "Serum uric acid 

and target organ damage in primary hypertension" by Francesca viazzi and group 

(The overall prevalence of left ventricular hypertrophy was 46% obtained from 

the study group of 425 patients). Based on the above parameter with an alpha of 

0.05 (2-sided) and precision level of 5%, the estimated sample size using the 

sample size formula for a single proportion. The above parameter and formula 

give us a sample size of 100 subjects. 
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Methods 

Patients with essential hypertension admitted to kilpauk medical college were 

assessed during the period described above. Patients fulfilling the inclusion 

criteria were enrolled on the study after obtaining informed consent. Serum uric 

acid levels were measured. 

 

Serum Uric Acid levels  

It was calculated using the enzymatic calorimetric test, with the normal range for 

adult males being 3.6 -7 and adult females being 2.3 -6.1. Therefore, 

hyperuricemia was defined as SUA >7 in males and SUA >6 in females. 

1) LV EF by ECHO 

2) Albuminuria by dipstick method  

3) Retinopathy by KEITH WAGNER CLASSIFICATION  

DIPSTICK PROTEIN READING PROTEIN EXCRETION(MG/DL) 

Negative <10 

Trace 10 to 20 

1+ 30 

2+ 100 

3+ 300 

4+ >1000 
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KEITH WAGNER CLASSIFICATION 

GRADE FUNDUS CHANGES 

I Slight constriction of retinal arterioles 

II Group 1 + Focal narrowing of retinal arterioles+ AV nicking 

III Group 2 + Flame shaped haemorrhages + Cotton wool spots + 

Hard exudates 

IV Group 3 + Optic disc swelling 

 

 

STATISTICAL ANALYSIS: 

The collected data will be analysed with IBM.SPSS statistics software 23.0 

Version. To describe the data, descriptive statistics, frequency analysis, and 

percentage analysis will be used for categorical and continuous variables, and the 

mean and SD will be used. 

The Chi-Square test or Fisher's exact test will be used to find the association of 

significance in categorical data. In all the above statistical tools, the probability 

value of .05 will be considered a significant level.  
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RESULTS 

1. Age distribution  

The current study reports a high prevalence of hypertension in the age group 

of 51-60 years of age (30.0%), followed by 61-70 years of age (26%), and the 

age range of 41-50 years (24%). In addition, a low prevalence was observed 

in the age group of 31-40 (9%) and <30 years of age (7%).  

Table 1 – Age distribution of patients 

Age group Frequency Percent 

<30 7 7.0% 

31-40 9 9.0% 

41-50 24 24.0% 

51-60 30 30.0% 

61-70 26 26.0% 

>71 4 4.0% 

Total 100 100.0% 
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Figure 1 - % distribution of age  

 

2. Gender distribution  

A high male predominance was reported in the current study comprising 76 

males (76%) and 24 females.  

Table 2 – Distribution of gender  

Gender Frequency Percent 

F 24 24.0% 

M 76 76.0% 

Total 100 100.0% 
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Figure 2 – % distribution of gender  

 

3. BMI of patients 

Most of the patients were reported to be in the normal range of BMI, 

comprising 59 individuals (59%). However, an overweight BMI range was 

reported in 23 individuals (23%), and obesity was reported in 7 individuals 

(7%). In addition, 11 individuals (11%) observed an underweight range of 

BMI.  

Table 3 – BMI distribution of patients 

BMI Frequency Percent 

Underweight 11 11.0% 

Normal weight 59 59.0% 

Overweight 23 23.0% 

Obese 7 7.0% 

Total 100 100.0% 

F
24%

M
76%
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Figure 3 - % distribution of BMI  

 

4. Social habits and smoking history  

Of 100 patients, 23 were reported to have a social habit of alcohol 

consumption (23%), and 77 patients did not report any alcohol consumption 

history.  

Table 4 – Alcohol consumption among patients 

Alcohol Frequency Percent 

NO 77 77.0% 

YES 23 23.0% 

Total 100 100.0% 
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Figure 4 - % distribution of alcohol consumption  

 

Smoking was reported in 39 patients (39%), and 61 reported no history or 

social habit of smoking.  

Table 5 – Smoking among patients 

Smoking Frequency Percent 

NO 61 61.0% 

YES 39 39.0% 

Total 100 100.0% 

 

 

 

 

 

NO
77%

YES
23%
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Figure 5 - % distribution of smoking  

 

5. Comorbid conditions  

a. Diabetes mellitus – A history of diabetes was reported in 19 patients 

(19%) from the overall study.  

Table 6 – Prevalence of diabetes 

Diabetes 

mellitus. 

Frequency Percent 

NO 81 81.0% 

YES 19 19.0% 

Total 100 100.0% 
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61%
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39%
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Figure 6 - % prevalence of diabetes among patients  

 

b. Left ventricular hypertrophy  

A total of 14 patients was diagnosed with left ventricular hypertrophy, 

whereas 86 patients did not have any significant finding.  

Table 7 – Left ventricular hypertrophy in patients 

Left 

ventricular 

hypertrophy 

Frequency Percent 

NO 86 86.0% 

YES 14 14.0% 

Total 100 100.0% 
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81%
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19%
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Figure 7 - % distribution of left ventricular hypertrophy  

 

c. Coronary artery disease 

Thirty-six patients were reported to be diagnosed with coronary artery disease 

comprising 36% of the participants from the overall study.  

Table 8 – CAD among patients 

Coronary 

artery disease 

Frequency Percent 

NO 64 64.0% 

YES 36 36.0% 

Total 100 100.0% 
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86%

YES
14%
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Figure 8 - % prevalence of coronary artery disease 

 

Albuminuria was seen in 44 patients (44%), whereas 56 patients were not 

diagnosed with such a condition. 

Table 9 – Albuminuria in patients 

Albuminuria Frequency Percent 

NO 56 56.0% 

YES 44 44.0% 

Total 100 100.0% 

 

Figure 9 - % prevalence of albuminuria  
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Retinopathy was reported in 44 patients, out of which stage I retinopathy was 

reported in 26 patients (26%) and stage II retinopathy was seen in 18 patients 

(18%). In addition, 56 patients did not report retinopathy.  

Table 10 – Retinopathy in patients  

Retinopathy Frequency Percent 

I 26 26.0% 

II 18 18.0% 

NIL 56 56.0% 

Total 100 100.0% 

 

Figure 10 – Retinopathy % distribution  
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6. Serum uric acid levels among patients and their correlation  

From 100 patients, elevated serum uric acid levels were observed in 10 

patients (10%), and 8 (8%) reported low or serum uric acid levels. Eighty-two 

patients were seen with normal levels of serum uric acid. 

Table 11 – Serum uric acid levels in patients  

Serum uric 

acid 

Frequency Percent 

Low 8 8.0% 

Normal 82 82.0% 

High 10 10.0% 

Total 100 100.0% 

 

Figure 11 -% distribution of serum uric acid levels in patients 
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a. Correlation of serum uric acid levels with essential hypertension and 

different age groups 

In the current study, elevated levels of serum uric acid were seen in 10 patients 

with essential hypertension, out of which the age group of >71 was seen with 

3 cases of high serum uric acid levels, followed by the age group of 41-50 and 

51-60 with two individuals for each of the group. In addition, those aged <30 

years reported 2 cases of high serum uric acid levels, and 1 case was seen 

between 61-70 years of age. The study reports a p-value of 0.005 for the 

correlation between age and serum uric acid levels.  

Table 12 – Serum uric acid levels correlation with age  

  

Serum uric acid 

Total P value 

Low Normal High 

Age 

group 

<30 

Count 0 5 2 7 

0.005 

% within 

serum uric 

acid 

0.0% 6.1% 20.0% 7.0% 

31-

40 

Count 1 8 0 9 

% within 

serum uric 

acid 

12.5% 9.8% 0.0% 9.0% 
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41-

50 

Count 1 21 2 24 

% within 

serum uric 

acid 

12.5% 25.6% 20.0% 24.0% 

51-

60 

Count 3 25 2 30 

% within 

serum uric 

acid 

37.5% 30.5% 20.0% 30.0% 

61-

70 

Count 3 22 1 26 

% within 

serum uric 

acid 

37.5% 26.8% 10.0% 26.0% 

>71 

Count 0 1 3 4 

% within 

serum uric 

acid 

0.0% 1.2% 30.0% 4.0% 

Total 

Count 8 82 10 100 

% within 

serum uric 

acid 

100.0% 100.0% 100.0% 100.0% 
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Figure 12 - % prevalence of serum uric acid levels in patients 

 

b. Serum uric acid levels correlation with gender 

The current study reports that high serum uric acid levels were seen in males 

comprising nine individuals, whereas low levels were seen higher in males (5 

individuals) and females (3 individuals). However, the study did not report 

any significant difference in gender and serum uric acid levels (p-value 0.39).  

Table 13 – Uric acid level correlation with gender  

  

Serum uric acid 

Total P value 

Low Normal High 

Gender F Count 3 20 1 24 0.39 

1 1

3 3

5

8

21

25

22

1
2 2 2

1

3

0

5

10

15

20

25

30

<30 31-40 41-50 51-60 61-70 >71

Serum uric acid Low Normal High
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% within serum 

uric acid 

37.5% 24.4% 10.0% 24.0% 

M 

Count 5 62 9 76 

% within serum 

uric acid 

62.5% 75.6% 90.0% 76.0% 

Total 

Count 8 82 10 100 

% within serum 

uric acid 

100.0% 100.0% 100.0% 100.0% 

 

Figure 13 – Uric acid levels in correlation with gender 
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c. Serum uric acid levels correlation with BMI 

The study did not report any significant difference between the BMI and 

serum uric acid levels (p-value 0.342). However, high uric acid levels were 

reported in 3 overweight patients and seven patients with normal BMI.  

Table 14 – Serum uric acid correlation with BMI 

  
Serum uric acid 

Total P value 
Low Normal High 

BMI 

Underweight 

Count 1 10 0 11 

0.342 

% 

within 

serum 

uric 

acid 

12.5% 12.2% 0.0% 11.0% 

Normal weight 

Count 3 49 7 59 

% 

within 

serum 

uric 

acid 

37.5% 59.8% 70.0% 59.0% 

Overweight 

Count 4 16 3 23 

% 

within 

serum 

uric 

acid 

50.0% 19.5% 30.0% 23.0% 

Obese 

Count 0 7 0 7 

% 

within 

serum 

0.0% 8.5% 0.0% 7.0% 
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uric 

acid 

Total 

Count 8 82 10 100 

% 

within 

serum 

uric 

acid 

100.0% 100.0% 100.0% 100.0% 

 

Figure 14 – Serum uric acid level correlation with BMI 

 

d. Serum uric acid correlation with alcohol consumption 

The study did not report a significant difference between alcohol consumption 

and serum uric acid levels (p-value = 0.965). Elevated uric acid levels were 

seen in 2 patients with a history of alcohol consumption.  

 

 

1
3 4

10

49

16

77
3

0

10

20

30

40

50

60

Under weight Normal weight Over weight Obese

Serum uric acid Low Normal High



64 
 

Table 15 – Serum uric acid levels correlation with alcohol consumption 

  

Serum uric acid 

Total P value 

Low Normal High 

Alcohol 

NO 

Count 6 63 8 77 

0.965 

% within 

serum 

uric acid 

75.0% 76.8% 80.0% 77.0% 

YES 

Count 2 19 2 23 

% within 

serum 

uric acid 

25.0% 23.2% 20.0% 23.0% 

Total 

Count 8 82 10 100 

% within 

serum 

uric acid 

100.0% 100.0% 100.0% 100.0% 
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Figure 15 – Serum uric acid levels in patients with alcohol consumption  

 

e. Serum uric acid levels correlation with smoking  

High serum uric acid levels were reported in 10 patients, of which 3 had a 

smoking history and 7 had no smoking habit. In addition, low serum uric acid 

levels were seen in one patient with a smoking habit. Normal serum uric acid 

levels were seen in 35 patients with a smoking history. The study found no 

significant correlation between smoking and serum uric acid levels (p-value = 

0.205). 
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Table 16 – Serum uric acid in patients with smoking habit 

  

Serum uric acid 

Total P value 

Low Normal High 

Smoking 

NO 

Count 7 47 7 61 

0.205 

% within 

serum 

uric acid 

87.5% 57.3% 70.0% 61.0% 

YES 

Count 1 35 3 39 

% within 

serum 

uric acid 

12.5% 42.7% 30.0% 39.0% 

Total 

Count 8 82 10 100 

% within 

serum 

uric acid 

100.0% 100.0% 100.0% 100.0% 
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Figure 16 – Smoking habit and serum uric acid levels 

 

7. Comorbidities and serum uric acid levels 

a. Diabetes mellitus  

Patients with diabetes mellitus revealed normal serum uric acid levels in 15 

patients (18.3%). High uric acid levels were reported in 3 patients, and low 

levels were reported in one patient with diabetes mellitus. The study did not 

find any significant correlation or difference between diabetes mellitus and 

serum uric acid levels (p-value = 0.591).  
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Table 17 – Serum uric acid levels in diabetic patients 

  

Serum uric acid 

Total P value 

Low Normal High 

Diabetes 

mellitus. 

NO 

Count 7 67 7 81 

0.591 

% within 

serum 

uric acid 

87.5% 81.7% 70.0% 81.0% 

YES 

Count 1 15 3 19 

% within 

serum 

uric acid 

12.5% 18.3% 30.0% 19.0% 

Total 

Count 8 82 10 100 

% within 

serum 

uric acid 

100.0% 100.0% 100.0% 100.0% 

 

 

 

 

 



69 
 

Figure 17 – Diabetes correlation with serum uric acid levels  

 

b. Left ventricular hypertrophy and serum uric acid levels 

The current study did not report a significant difference between left 

ventricular hypertrophy and serum uric acid levels (p-value = 0.845). 2 

patients were seen with elevated serum uric acid levels and left ventricular 

hypertrophy.  
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Table 18 – Left ventricular hypertrophy and serum uric acid levels  

  

Serum uric acid 

Total P value 

Low Normal High 

Left 

ventricular 

hypertrophy 

NO 

Count 7 71 8 86 

0.845 

% 

within 

serum 

uric 

acid 

87.5% 86.6% 80.0% 86.0% 

YES 

Count 1 11 2 14 

% 

within 

serum 

uric 

acid 

12.5% 13.4% 20.0% 14.0% 

Total 

Count 8 82 10 100 

% 

within 

serum 

uric 

acid 

100.0% 100.0% 100.0% 100.0% 
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Figure 18 – Serum uric acid levels correlation with left ventricular 

hypertrophy  

 

c. Coronary artery disease and serum uric acid levels  

Patients with coronary artery disease reported higher serum uric acid levels in 

6 patients, and low levels were seen in 4 patients. However, the study did not 

find any significant correlation between serum uric acid levels and the 

prevalence of coronary artery disease (p-value = 0.147).  
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Table 19 – Serum uric acid levels in patients with coronary artery 

disease 

  

Serum uric acid 

Total P value 

Low Normal High 

Coronary 

artery 

disease 

NO 

Count 4 56 4 64 

0.147 

% within 

serum 

uric acid 

50.0% 68.3% 40.0% 64.0% 

YES 

Count 4 26 6 36 

% within 

serum 

uric acid 

50.0% 31.7% 60.0% 36.0% 

Total 

Count 8 82 10 100 

% within 

serum 

uric acid 

100.0% 100.0% 100.0% 100.0% 
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Figure 19 – Correlation of serum uric acid levels with coronary artery 

disease 

 

d. Albuminuria and serum uric acid levels 

We did not find any significant correlation between albuminuria and serum 

uric acid levels (p-value = 0.54); however, six patients with albuminuria 

reported high serum uric acid levels. 
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Table 20 – Albuminuria and serum uric acid levels 

  
Serum uric acid 

Total P value 
Low Normal High 

Albuminuria 

NO 

Count 5 47 4 56 

0.54 

% 

within 

serum 

uric 

acid 

62.5% 57.3% 10.0% 56.0% 

YES 

Count 3 35 6 44 

% 

within 

serum 

uric 

acid 

37.5% 42.7% 60.0% 44.0% 

Total 

Count 8 82 10 100 

% 

within 

serum 

uric 

acid 

100.0% 100.0% 100.0% 100.0% 
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Figure 20 – Serum uric acid levels correlate with albuminuria  

 

e. Retinopathy and serum uric acid levels 

Most patients with retinopathy show normal levels of serum uric acid; 

however, grade I retinopathy reported two patients with elevated serum uric 

acid levels and three patients with reduced serum uric acid levels. In addition, 

grade II retinopathy revealed four patients with a high level of serum uric acid. 

However, the study did not report any significant correlation concerning the 

prevalence of retinopathy and serum uric acid levels (p-value = 0.262).  
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Table 21 – Serum uric acid levels correlation with retinopathy  

  
Serum uric acid 

Total P value 
Low Normal High 

Retinopathy 

I 

Count 3 21 2 26 

0.262 

% 

within 

serum 

uric 

acid 

37.5% 25.6% 20.0% 26.0% 

II 

Count 0 14 4 18 

% 

within 

serum 

uric 

acid 

0.0% 17.1% 40.0% 18.0% 

NIL 

Count 5 47 4 56 

% 

within 

serum 

uric 

acid 

62.5% 57.3% 40.0% 56.0% 

Total 

Count 8 82 10 100 

% 

within 

serum 

uric 

acid 

100.0% 100.0% 100.0% 100.0% 
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Figure 21 – Retinopathy and serum uric acid levels  
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DISCUSSION 

Several kinds of literature have established the direct association between serum 

uric acid levels and hypertension. One such finding was reported by a cross-

sectional study which stated that each 1mg/dL increase in serum uric acid levels 

could increase a 20% prevalence of hypertension in the general population if 

adequate treatment measures are not adopted. [37] The current study reports a 

fluctuation in serum uric acid levels depending on the comorbid condition, BMI, 

age, gender, and clinical condition. It is postulated that hyperuricemia is more 

common among hypertensive patients compared to normotensive (28.8% versus 

13.7%, respectively, p-value < 0.0001). [38]  

A retrospective study of 351 patients with essential hypertension revealed 

hyperuricemia as the most common clinical condition compared to normotensive 

individuals. The current study finding reports a high prevalence of essential 

hypertension among the age group between 51-60 years of age (30%), followed 

by 61-70 years of age (26%). Similar findings were noted by Ofori et al., with a 

mean age of 46.8 years. [39] 

However, our study did not report a higher level of patients with elevated serum 

uric acid levels in patients with essential hypertension. Therefore, the patients in 

our study did not have elevated serum uric acid levels, which can be due to the 

hypertensive stage, gender, age, or other comorbid conditions.  
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In the current study, we find that 23% of the patients with essential hypertension 

were overweight as per BMI measurement, and 7% were obese, similar to the 

study conducted by Ofori et al., where overweight patients were reported with 

high levels of serum uric acid levels.  

Social habit is also considered an independent risk factor for hypertension and 

elevated serum uric acid levels reported by Tatsumi et al. in retrospective cohort 

data in 7848 patients. The study reported that alcohol consumption and 

hyperuricemia was the independent factor for the development of hypertension, 

with an HR ratio of 1.37 in men and 1.54 in women. Furthermore, the interaction 

between gender and alcohol consumption with hyperuricemia was not significant, 

parallel to the findings of our study. It can be postulated that hyperuricemia can 

predict the development of hypertension independently of alcohol intake. [40] 

However, we observed a high level of uric acid and low levels in patients with 

essential hypertension presented with the comorbid condition, including; left 

ventricular hypertrophy (LVH), coronary artery disease, and diabetes. In a recent 

study by Yoshimura et al. of 1943 hypertensive and normotensive patients, the 

study reports a significant association between serum uric acid levels and LVH 

only among males [41]. In some studies, the association was seen in females. [42] 

These gender differences can be due to hormone alteration, which is yet to be 

clinically proven. [43]  
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The current study did not find a significant correlation between serum uric acid 

levels to age, gender, social habit, comorbid condition, or social habits, which can 

be due to the limited size of the participants and initial clinical stages of 

hypertension. However, the study found that individuals with elevated serum uric 

acid levels were seen with retinopathy grade I and grade II, which can be seen in 

other literature. [38] [39] 

We found few differences between hypertensive and normotensive patients in the 

current study. However, the plausible relation between serum uric acid levels and 

the development of targeted organ damage can be seen due to the formation of 

free radicals resulting in oxidative stress and leading to renal dysfunction, which 

has been reported bother studies have reported Studies between serum uric acid 

levels reported the positive correlation and hypertension was the development of 

grade I and II retinopathy in the majority of the individuals.  

The classical proposed mechanism for uric acid leading to the development of 

hypertension is the primary harmful effects on the kidney, which is related to the 

activation of the intrarenal renin-angiotensin system and the deposition of urate 

crystal in the urinary tract. In addition, recent evidence has stated that uric acid 

can cause endothelial dysfunction and injury directly, concerning the study by 

Klauser et al., which revealed the deposits of urate crystals in patients' aorta and 

coronary arteries. [44] 
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SUMMARY  

• The current study reports a high prevalence of hypertension in the age 

group of 51-60 years of age (30.0%), followed by 61-70 years of age 

(26%), and the age range of 41-50 years (24%). 

• A high male predominance was reported in the current study comprising 

76 males (76%) and 24 females.  

• Most of the patients were reported to be in the normal range of BMI, 

comprising 59 individuals (59%). 

• Twenty-three reported having a social habit of alcohol consumption (23%), 

and 77 patients did not report any alcohol consumption history.  

• Smoking was reported in 39 patients (39%), and 61 reported no history or 

social habit of smoking.  

• A history of diabetes was reported in 19 patients (19%) from the overall 

study.  

• A total of 14 patients was diagnosed with left ventricular hypertrophy, 

whereas 86 patients did not have any significant finding.  

• Thirty-six patients were reported to be diagnosed with coronary artery 

disease comprising 36% of the participants from the study.  

• Albuminuria was seen in 44 patients (44%), whereas 56 patients were not 

diagnosed with such a condition.  
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• Retinopathy was reported in 44 patients, out of which stage I retinopathy 

was reported in 26 patients (26%) and stage II retinopathy was seen in 18 

patients (18%). 

• Elevated serum uric acid levels were observed in 10 patients (10%), and 

eight (8%) reported low or serum uric acid levels. 

• Elevated levels of serum uric acid were seen in 10 patients with essential 

hypertension, out of which the age group of >71 was seen with 3 cases of 

high serum uric acid levels 

• high levels of serum uric acid were seen in males comprising nine 

individuals, whereas low levels were seen higher in males (5 individuals) 

and females (3 individuals). 

• There is no significant difference in BMI, alcohol consumption, smoking, 

diabetes mellitus left ventricular hypertrophy with serum uric acid levels. 

• There is no significant correlation between albuminuria and retinopathy 

with serum uric acid levels. 
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CONCLUSION 

The current study reports that serum uric acid levels can be seen as an independent 

factor for the development of hypertension and, without adequate treatment, can 

lead to target organ damage. The prevalence of hyperuricemia was reported in 10 

individuals (10%), and hypouricemia was seen in 8 individuals (8%) from the 

total study.  

The study did not report any significant correlation of serum uric acid levels with 

age, gender, BMI, social habits, or comorbid condition. However, based on the 

literature and clinical requirements, hyperuricemia can be seen in patients with 

essential hypertension.  
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