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I.  Introduction:

One of the primary causes of death and disability among adults worldwide is hypertension. It continues
to be the predominant risk factor for cerebral, peripheral, and coronary vascular disease. Essential hypertension
constitutes more than 90% of the hypertensive cases, defined as systolic BP >140 mmHg and/or diastolic BP
>00 mmHg(1). In 2000, it was estimated that more than seven million fatalities were attributed to high blood
pressure. In India, hypertension is a growing health issue. The byproduct of purine metabolism is uric acid, and
elevated serum levels of this compound have been linked to the pathophysiology and development of
hypertension. Both oxidative stress and intracellular urate activity are implicated in the mechanism causing
blood pressure to rise in hyperuricemic patients, with XOR (xanthine-oxidoreductase activity) playing a key
role(2). Serum uric acid (UA) >7.0 mg/dl in adult males, >6.0 mg/dl in adult females is considered as
Hyperuricemia. Our study aims to investigate the prevalence of high uric acid levels in essential hypertension
and to compare it with the controls.

Type of study: Case Control Study

Period of the study: Jan 2021 to Jan 2022

Sample size: 100 cases and 50 controls

Materials & Methods/ Selection of study subjects:

Patients who meet the inclusion and exclusion criteria and have been diagnosed with essential hypertension
undergo a thorough medical history, clinical examination, and investigation.

Inclusion criteria:

. Patients who suffer from essential hypertension

. Patients over the age of 25 and patients of both sexes were included.

Exclusion Criteria:

Patients who suffer from secondary hypertension

Hyperparathyroidism, hypothyroidism, uncontrolled diabetes.

Gout.

Abuse of alcohol.

Hereditary nephropathy, glomerulonephritis, pyelonephritis, and renal insufficiency.

Individuals using medication, such as levodopa, ethambutol, pyrazinamide, and nicotinic acid.

. Thiazide diuretics, low dosage aspirin, and cytotoxic medications.

Controls:

Subjects that met the aforementioned exclusion criteria and were over 25 years old with normal blood pressure.
Cases:

A total of 100 cases that met the aforementioned inclusion and exclusion criteria were chosen for further
investigation. 50 participants with similar ages and sexes were kept as controls.

Definitions:

1) Primary Hypertension

The JNC- VIII report defines hypertension as having a systolic blood pressure of 140 mm Hg or higher, or a
diastolic blood pressure of 90 mm Hg or higher. It was the mean of three seated right arm readings in cases that
were just discovered. On the basis of the overall clinical impression alone, the diagnosis was reached that
hypertension is primary and not secondary. Each patient did not receive a laboratory analysis to rule out
secondary reasons.
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Hyperuricemia 2
Serum uric acid values over 7 mg/dl in men and over 6 mg/dl in women are considered to be hyperuricemia.

Il.  Results:
Mean age of the population was47.68 +1.38; Mean age of the controls was 40.16 +1.77; Mean age of the cases-
51.45+1.38
Among the cases, 60 were males, 40 were females. Among the controls, 31 were males and 19 were females.
Mean Systolic BP among the cases was 159.98 + 2.25 mm of Hg. Mean Diastolic BP among the cases was
98.96+ 1.14 mm of Hg.
Mean Systolic BP among the controls was 118.42 +3.11 mm of Hg. Mean Diastolic BP among the controls was
76.78 + 1.89 mm of Hg.
Among the cases, 55 patients also had diabetes and among the controls, 18 had diabetes.
Among the cases, 22 patients had cardiac co-morbidities and among the controls, 8 had cardiac co-morbidities.
The mean serum uric acid levels in the control was 3.94+ 0.49 mg/dL. The mean serum uric acid levels in the
cases was 5.61 £ 0.41 mg/dL.
Elevated serum uric acid levels among the cases was noted in 37 patients, whereas, elevated serum uric acid
levels among the controls was noted in 6 patients.

Cases Controls
Serum uric acid within normal range 63 44
Serum uric acid elevated 37 6

The data is significant with a p value < 0.05.
Hence, elevated serum uric acid levels correlate with essential hypertension.

On T-test comparing serum uric acid levels in both the groups, the t-value is 4.81137 and the p value is<0.05. So
the data is significant.

I11.  Discussion:

Serum uric acid elevated levels have been considered as separate independent risk factor for
development of essential hypertension. The following are some plausible explanations for how hyperuricemia
can lead to the development of hypertension: (a) uric acid-induced activation of the renin-angiotensin system (b)
increased insulin resistance and hyperinsulinaemia, resulting in decreased excretion of uric acid, sodium, and
potassium from renal tubules; and (c) proliferation of vascular smooth muscle and endothelial dysfunction
caused by raised uric acid levels(3).

In the present study, mean age of the controls was 40.16 +1.77and the cases was 51.45 +1.38. This
correlated well with other studies(4),(5),(6). There was male preponderance in both groups ( 60 were males
among cases and 31 were males among controls).

The cases show high mean systolic/diastolic BP 159.98 + 2.25 /98.96+ 1.14 mm of Hg compared to
controls 118.42 £3.11/76.78 + 1.89 mm of Hg, similar to Dar et al study(3). The mean serum uric acid levels in
the control was 3.94+ 0.49 mg/dL and in the cases was 5.61 + 0.41 mg/dL. There was significant elevation in
the serum uric acid levels in the cases compared to controls with a p value <0.05.Numerous studies have
connected hyperuricemia to the emergence of hypertension. According to the Olivetti heart research (7), serum
uric acid and the onset of hypertension are positively associated. In their investigation, Selby, et al. (1990) came
to the conclusion that the development of hypertension was closely correlated with both forced vital capacity
and serum uric acid(8).

A review report by Hayden et al. (2004) stated that in individuals with cardiovascular risk, an elevated
serum uric acid levels > 4mg/dl should be considered as a Red flag(9). Among the cases 55 had diabetes and
there is no significant correlation between diabetes and serum uric acid levels in this study, correlated with
suganthet,al study(5). In the present study, among the cases, 22 patients had cardiac comorbidities, who also
showed significant increase in serum uric acid levels, correlated well with suganthet,al study.

According to the Framingham Heart Study, uric acid plays no causative role in the onset of coronary
heart disease or death caused by it. Serum uric acid and cardiovascular disease have been linked, according to an
epidemiologic study(10). Additionally, the recent PIUMA study found that elevated serum uric acid is a
significant risk factor for developing cardiovascular disease(11). Prolonged and severe hypertension can result
in nephrosclerosis causing rise in serum uric acid levels, indicating renal dysfunction(12). As a result, elevated
uric acid levels may cause an increase in HTN, and chronic HTN may cause elevated uric acid levels due to
renal impairment.
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As a result, serum uric acid may be a useful tool for locating people who are at a high risk of
developing hypertension illnesses. In a K-MetS study, even with successful treatment with antihypertensives,
the BP remain uncontrolled in hypertensive patients with hyperuricemia, highlighting the need to control uric
acid levels as a part of BP controlling strategies(4). Still more studies have to be conducted to ascertain the
association of elevated serum uric acid in hypertensives and the role of uric acid lowering drugs in controlling
hypertension and its associated diseases.

IV.  Conclusion:
The study showed a higher serum uric acid levels in hypertensive patients compared to normotensives.
There was no variation among males and females in the above association. Diabetes showed no significance
association. Patients with cardiac comorbidities showed high serum uric acid levels along with raised blood
pressure. So, hyperuricemia can be considered as an important factor in hypertensives and clinician should
check it in the early visits as it can be a sign of cardiovascular risks in the future.
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