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ABSTRACT

Introduction: Hypertension has turned out to be the major cause
of morbidity among the life style diseases. Studies in human and
animal models have documented an independent association
of hyperuricaemia with early hypertension. Hyperuricaemia is
a modifiable and treatable risk factor, which might reduce the
incidence of Essential Hypertension (EHT).

Aim: Hence, the present study was designed to find out the
association between hyperuricaemia and EHT in the population
of Southern Rajasthan as there is a dearth of literature on Indian
scenario especially in Rajasthan.

Materials and Methods: A cross-sectional, case control study
was carried out in the Department of Physiology among 125
subjects; aged 20-50 years of both sexes, which were chosen
randomly from Medicine OPD and healthy volunteers. The
subjects were broadly divided into two groups (A & B); group
A comprised of newly diagnosed cases of EHT (n=75) and
group B had healthy normotensive controls (n=50). S. Uric Acid

(SUA), Serum creatinine and fasting blood glucose levels were
estimated by using the respective kit methods on semi auto-
analyser in both groups. S. creatinine and fasting blood glucose
levels were estimated to exclude renal disorder and diabetes
mellitus respectively. The data was analysed by student t-test,
chi-square test and Odds Ratio.

Results: The mean SUA level in group A was significantly
higher than group B (6.56 + 0.76, 4.91 + 0.97 mg/dl, p<0.001
respectively). 37.33% of patients had hyperuricaemia in group
A as compared to 14% in group B (p<0.01, OR=3.66) indicating
that a hyperuricaemic individual has 3.66 times more risk of
developing EHT as compared to the one with lower value of
SUA.

Conclusion: The mean SUA level and the frequency of
hyperuricaemia was significantly higher in newly diagnosed
cases of EHT as compared to healthy controls. Hence, SUA
could be useful as a potential indicator for early risk detection
of development of EHT.
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INTRODUCTION

Hypertension has emerged as a major public health problem in
developing as well as developed countries. It is very common
among the population, affecting 1 in 3 adults worldwide [1] which
translates to nearly one billion in absolute numbers in the year
2000 and this is expected to grow to more than 1.5 billion by
2025 [2]. Increasing prevalence of hypertension is a documented
public health problem in India as it predisposes to cardiovascular
diseases [3,4]. A recent study by Sachdev, among tribal population
of Rajasthan has shown 16% to 30% prevalence of hypertension
among different tribes [5]. In 1870, Frederick Mohamed was
the first to note the association of Serum uric acid (SUA) and
Essential Hypertension (EHT) [6] and a recent re-evaluation of the
Framingham Heart Study data has also suggested that a higher SUA
level is associated with increased risk of hypertension [7]. Further,
studies have even shown that hyperuricaemia is more commonly
associated with primary EHT than in secondary hypertension, at
least in adolescents [8]. Traditional modifiable risk factors have
been extensively evaluated but there is a pressing need to identify
additional treatable risk factors that are easily measured and highly
prevalent in general population. Hyperuricaemia could be such
potentially modifiable & treatable risk factor, which might reduce
the incidence of EHT.

AIM

Hence, the present study was designed to establish the association
between the SUA and risk of development of EHT in the population
of Southern Rajasthan as there is dearth of literature for Indian
scenarios especially in Rajasthan.

MATERIALS AND METHODS

The present study is a part of a bigger project carried out in the
Department of Physiology of a tertiary care hospital. This cross-
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sectional, case control study included 125 subjects, chosen
randomly from Medicine OPD and healthy volunteers like clinical
and nonclinical staff of a hospital and individuals comings to
hospital for health checkup during August 2013 to July 2014.

On the basis of a pilot study in our hospital, we calculated the
incidence of new cases of hypertension to be 35%. We also
found out the percentage of healthy controls, after meeting all the
inclusion and exclusion criteria, to be around 22%. The sample
obtained, was proportionally divided into cases and controls in the
ratio of approximately 3:2.

All the age matched (20-50 years) and sex matched subjects
were broadly divided into two groups (A&B); group A comprised
of newly diagnosed cases of EHT (n=75) whereas group B had
healthy normotensive controls (n=50). The subjects with gout,
diabetes mellitus, gestational hypertension and/or secondary
hypertension caused by renal disorders, metabolic disorders, fluid
volume disturbances, endocrinal disorders etc. were excluded
from both the groups. Smokers, alcohol consumers and patient
using medication for hypertension were also excluded from both
the groups.

After obtaining the ethical clearance from the institutional ethical
committee, the data from both the groups were collected in a
detailed proforma along with requisite physical examination. The
biochemical parameters; SUA, Serum creatinine and fasting blood
glucose levels, were estimated in both groups, for which 3 ml of
blood was drawn after an overnight fast (12 h) by venous puncture.
After clotting of blood, serum was separated by centrifugation at
3000 rpm for 10 minutes and used for biochemical analysis. The
SUA level was measured on semi auto-analyser by Modified Trinder
method [9]. Serum creatinine and fasting blood glucose levels,
were estimated by Jaffe’s Method [10] and enzymatic method,
using Glucose Oxidase (GOD) and Peroxidase [11] respectively.
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Serum creatinine and fasting blood glucose levels, were estimated
to exclude renal disorder and diabetes mellitus respectively.

STATISTICAL ANALYSIS

The data was analysed by using Statistical Package for the Social
Sciences (SPSS) Version 16.0. Association between EHT and
hyperuricaemia was tested by Chi-square test and Odds ratio.
Comparison of mean SUA level between group A and group B
was tested by Student t-test.

RESULTS

The mean age of group A and B were 40.25 + 7.71 and 37.46
+ 8.09 years respectively (p<0.001). The mean systolic BP was
160.04 £ 16.77 mmHg and 114.06 + 5.79 mmHg and the mean
diastolic BP was 92.0 + 10.15 mmHg and 74.66 + 6.23 mmHg in
group A and B respectively. The difference in mean systolic and
diastolic BP was statistically significant (p<0.0001) between the
two groups [Table/Fig-1].

In addition, we found that the mean SUA level was 6.56 + 0.76 mg/
dland 4.91 + 0.97 mg/dl in group A & B respectively, which was
significantly higher in group A as compared to group B (p<0.001)
[Table/Fig-2]. [Table/Fig-3] shows distribution of the study subjects
according to hyperuricaemia in group A and group B.
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[Table/Fig-1]: Mean systolic & diastolic blood pressure in both the groups.
* p<0.0001
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[Table/Fig-2]: Comparison of SUA level between group A and B.

* p<0.001
Particulars | Total no. of | Subject with Percentage Odds p-value
subject Hyperuricaemia Ratio
Group A 75 28 37.33% 3.66 <0.01
Group B 50 7 14%

[Table/Fig-3]: Distribution of the study subjects according to hyperuricaemia in

group A and group B.
Odds Ratio (OR) = 3.66, p-value <0.01, p value reached from Chi-square test
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Hyperuricaemia is defined as plasma uric acid level greater than
6.8 mg/dl at physiological temperature (37°C) and neutral pH
[12].

DISCUSSION

As we know that a number of factors could affect blood pressure
but they cannot completely explain the cause of EHT, which hints
towards some unidentified risk factors associated with it. Since
1870, high SUA, a kind of purine metabolite, has been linked with
EHT but of late it has just become diagnostic indicator of gout
and renal functions, losing its significance in the pathogenesis of
hypertension, cardiovascular and cerebrovascular diseases. From
past centuries, a large number of epidemiological and clinical
trials [7,8,13-15] have confirmed that the increased level of SUA
is closely related to hypertension and other cardiovascular and
cerebrovascular diseases but the lost significance of this indicator
has led to surgence of the present studly.

This study reflects the preclinical hyperuricaemia, as a potential
risk factor for the development of EHT. An increasing trend was
observed in mean serum uric acid level from control to hypertensive
cases (p<0.001). These results were in concordance with several
other studies which have also quoted significant increase in SUA
level in essential hypertensive cases [16-19].

Further, the number of individuals with hyperuricaemia were
significantly higher in group A than group B. This finding is in
concurrence with other studies, which also reported 30.6%
(OR= 2.18, p<0.05) and 28.8 % (OR=2.55, p<0.001) cases had
hyperuricaemia with EHT respectively [16,17]. These results
indicate a definite association between hyperuricaemia and EHT.

Hence, preclinical hyperuricaemia is a predictive tool for early
detection of risk of development of hypertension. Several
mechanisms have been suggested on the role of hyperuricaemia
in the induction of systemic hypertension. Elevated SUA level
lowers the endothelial nitric oxide level, by reducing nitric oxide
synthase in the macula densa of the kidney with activation of
renin-angiotensin system and mediates renal vasoconstriction
that leads to uric acid mediated hypertension [13,20]. Persistent
renal vasoconstriction may contribute to arteriosclerosis and the
development of salt sensitive hypertension, even if hyperuricaemia
is corrected [21]. This mechanism was demonstrated in animal
studies by Mazzali et al., in which rats developed high blood
pressure in about 3 to 5 weeks after raised SUA level; was
induced by the administration of oxonic acid which is an inhibitor
of uricase [22]. Animal and human studies have repeatedly
shown an independent association of hyperuricaemia with early
hypertension [8,14,19] and hypertension is a well documented
preliminary risk factor for the development of coronary artery
disease (CAD). In one smalll study, the use of allopurinol, a xanthine
oxidase (XO) inhibitor, resulted in reduction of BP in adolescents
with newly diagnosed hypertension with hyperuricaemia [23]. In
another small study, UA lowering therapy with either allopurinol
or probenecid, a uricosuric agent, significantly reduced BP
in prehypertensive obese adolescent with hyperuricaemia
irrespective of UA lowering mechanism [15]. Although, several
international authorities such as the Joint National Committee
on prevention, detection, evaluation and treatment of high
blood pressure and the American Heart Association have not
recognized elevated SUA as an important risk factor for CAD,
but studies in humans with asymptomatic hyperuricaemia have
demonstrated its association with EHT, CAD, obesity, kidney
disease and metabolic syndrome [13].

The preclinical asymptomatic rise in SUA, though largely ignored,
is a potential risk indicator for EHT. Hence, this study recommends
the screening of SUA to detect the risk of developing EHT in
future.
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LIMITATIONS

First, this was a cross-sectional study and so did not permit us to
make any inference on the causal relationship between uric acid
and hypertension. Secondly, the limited sample size also limited the
power of the analysis. A further study designed as a prospective
randomized follow up study with a larger sample size would be
required to substantiate the results of the present study.

CONCLUSION

The mean SUA levels and the frequency of hyperuricaemia were
significantly higher in newly diagnosed cases of EHT as compared
to normotensive healthy controls. Though the SUA level was
within the normal reference range, it was significantly elevated in
newly diagnosed cases of EHT. In clinical practice, measurement
of SUA level may help to detect the risk of development of EHT.
Moreover, further studies can be carried out to evaluate the SUA
as a modifiable risk factor, to lower the incidence of EHT per se.

ACKNOWLEDGMENT

| sincerely acknowledge the financial and mental support of Mr.
Vinod Shrivastav during the study.

REFERENCES

[1] WHO report, Geneva. New data highlight increases in hypertension, diabetes
incidence. The world health statistics 2012.

[2] Maharjan BR, Jha JC, Vishwanath P, Alurkar VM, Singh PP. Oxidant-antioxidant
Status and Lipid Profile in the Hypertensive Patients. J Nepal Health Res Counc.
2008;6(13):63-68.

[8] Ezzati M, Lopez AD, Rodgers A, Vander HS, Murray CJ. Comparative Risk
Assessment Collaborating Group: Selected major risk factors and global and
regional burden of disease. Lancet. 2002;360(9343):1347-60.

[4] Wong ND, Thakral G, Franklin SS, LUltalien GJ, Jacobs MJ, Whyte JL, et al.
Preventing heart disease by controlling hypertension: impact of hypertensive
subtype, stage, age, and sex. Am Heart J. 2003;145(5):888-95.

[5] Sachdev B. Prevalence of hypertension and associated risk factors among
Nomad Tribe groups. Online Journal of Anthropology. 2011;7:181-89.

[6]
[71

[8]
[9]
[10]

[11]
n2]

[13]

[14]

18]
[16]

N7

[18]
9]

[20]

[21]

[22]

[23]

Chanchal Shrivastav et al., Hyperuricaemia — A Potential Indicator to Diagnose the Risk of Essential Hypertension

JD Swales. Manual of hypertension. Oxford: Blackwell Science. 1995.
Sundstrom J, Sullivan L, D'Agostino RB, Levy D, Kannel WB, Vasan RS. Relations
of SUA to longitudinal blood pressure tracking and hypertension incidence.
Hypertension. 2005;45:28-33.

Feig DI & Johnson RJ. Hyperuricaemia in childhood primary hypertension.
Hypertension. 2003;42:247-52.

Trinder P. Quantitative determination of Uric Acid in human serum. J Clin Pathol.
1949;22:246-50.

Bowers LD, and Wong ET, Kinetic serum creatinine assays Il. A critical evaluation
and review. Clin. Chem. 1980;26:555-61.

Bergmayer HV. Methods of enzymatic analysis. A.P N.Y. 1974;1196

Grassi D, Ferri L, Desideri G, Giosia PD, Cheli P, Pinto RD, et al. Chronic
Hyperuricaemia, Uric Acid Deposit and Cardiovascular Risk. Curr Pharm Des.
2013;19(13):2432-38.

Feig DI, Kang DH, Johnson RJ. Uric acid and cardiovascular risk. N Engl J Med.
2008;35:1811-21.

Watanabe S, Kang DH, Feng L, Nakagawa T, Kanellis J, Lan H, et al. Uric
acid, hominoid evolution and the pathogenesis of salt-sensitivity. Hypertension.
2002;40:355-60.

Soletsky B, Feig DI. Uric acid reduction rectifies prehypertension in obese
adolescents. Hypertension. 2012;60:1148-56.

Shah M, Suthar RK, Soomro MA. EHT; evaluation of SUA at tertiary care hospital
Hyderabad/Jamshoro. Professional Med J. 2015;22(7):854-58.

Poudel B, Yadav BK, Kumar A, Jha B, Raut KB. SUA level in newly diagnosed
EHT in a Nepalese population: A hospital based cross sectional study. Asian Pac
J Trop Biomed. 2014;4(1):59-64.

Neki NS, Tamilmani. A Study of SUA level in EHT. JIMSA. 2015;28(1):13.
Kashem MA, Hossain MZ, Ayaz KMF, Alam MB, Khan MH, Alam ABMM, et al.
Relation of SUA Level And EHT Among Patients Without Metabolic Syndrome.
Journal of Dhaka Medical College. 2011;20(1):5-8.

Johnson RJ, Sanchez-Lozada LG, Mazzali M, Feig DI, Kanbay M, Sautin YY. What
are the key arguments against uric acid as a true risk factor for hypertension?
Hypertension. 2013;61:948-51.

Mauso K, Kawaguchi H, Mikami H, Ogihara T, Tuck ML. Serum uric acid and
plasma norepinephrine concentrations predict subsequent weight gain and
blood pressure elevation. Hypertension. 2003;42:474-80.

Mazzali M, Hughes J, Kim YG, et al. Elevated uric acid increases blood
pressure in the rat by a novel crystal-independent mechanism. Hypertension.
2001;38:1101-06.

Feig DI, Soletsky B, Johnson RJ. Effect of allopurinol on blood pressure of
adolescents with newly diagnosed essential hypertension: a randomized trial.
JAMA. 2008;300:924-32.

PARTICULARS OF CONTRIBUTORS:

SUFSN I

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:
Dr. Chanchal Shrivastav,

Assistant Professor, Department of Physiology, Geetanjali Medical College and Hospital, Udaipur-313002, Rajasthan, India.

E-mail: ishita.ishi@yahoo.in

FINANCIAL OR OTHER COMPETING INTERESTS: As declared above.

Journal of Clinical and Diagnostic Research. 2016 Mar, Vol-10(3): CC01-CC03

Assistant Professor, Department of Physiology, Geetanjali Medical College and Hospital, Udaipur, Rajasthan, India.
Professor, Department of Physiology, Geetanjali Medical College and Hospital, Udaipur, Rajasthan, India.

Professor and Head, Department of Physiology, Geetanjali Medical College and Hospital, Udaipur, Rajasthan, India.
Assistant Professor, Department of Physiology, Geetanjali Medical College and Hospital, Udaipur, Rajasthan, India.
Professor, Department of General Medicine, Geetanjali Medical College and Hospital, Udaipur, Rajasthan, India.

Date of Submission: Nov 08, 2015
Date of Peer Review: Dec 14, 2015
Date of Acceptance: Jan 31, 2016
Date of Publishing: Mar 01, 2016



