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Abstract
Introduction: Elevated uric acid levels are frequently associated with lifestyle related diseases. Serum uric acid levels also have
shown to play a very important role in the development of cardiovascular morbidity and renal disease progression in the patients
with hypertension. We had undertaken this study to assess the relation between elevated uric acid levels with hypertension.
Materials and Methods: 422 patient above the age of 18, with essential hypertension were included into this retrospective study.
The medical records of these patients were reviewed for details such as medical history, age, sex, blood pressure at the time of
diagnosis, the laboratory results for blood glucose levels, cholesterol and triglycerides, and the uric acid level. 50 healthy males
and females with no hypertension and normal blood pressure and of similar age group were used as controls.
Results: The number of males were 54.7% and females were 45.3%. Many of the patients who had hypertension had a family
history of elevated blood pressure. There was no significant difference in the age groups and the BMI of the patients with the
controls while, there was significant difference in the urea creatinine, triglycerides and cholesterol levels among the patients with
elevated uric acid and hypertension, in both males and females than the respective controls. Higher uric acid levels were observed
in 64% of the males and 59% females.
Conclusion: We have observed a high prevalence of elevated serum uric acid levels among the patients with hypertension,
irrespective of their age and gender with a positive correlation between the SUA and systolic and diastolic blood pressure.
Keywords: Serum Uric Acid, Hypertension, association
Access this article online
Quick Response
Code:
Website:
www.innovativepublication.com
DOI:
10.5958/2394-6377.2016.00025.3

Introduction
Hypertension is one of the common health
problems in the world. It is said to be the third leading
killer diseases in the world and is responsible for 1 in
every 8 deaths. Around 1 billion people are affected by
this disease1.
Elevated uric acid levels are frequently associated
with lifestyle related diseases2,3. Around 25-40% of
untreated hypertensive patients have hyperuricemia4,5
There have been many studies which have described the
association between obesity, dyslipidemia, and
hypertension with elevated levels of uric acid in adults610
all of which are also associated with increased risk for
cardiovascular disease.. Serum uric acid levels also
have shown to play a very important role in the
development of cardiovascular morbidity and renal
disease progression in the patients with hypertension1113
. Nevertheless, it remains unknown whether uric acid
is an independent risk factor, a mediator or merely a
marker for the development of HT 14,15.

A reasonable mechanism for the development of
hypertension in hyperuricemia includes i. uric acid
induced activation of renin-angiotensin system and
action on glomerular apparatus16,17, increased insulin
resistance and hyperinsulinaemia, which results in
decreased uric acid, sodium, potassium excretion from
the renal tubules18,19, Uric action in the proliferation and
development of vascular smooth muscle.20. However,
there are associated factors such as metabolic
syndrome, diabetes mellitus, chronic kidney disease,
obesity, alcohol consumption, salt intake, fluid volume
status which also influence the association og
hypertension and hyperuricemia.
Thus, we had undertaken this study to assess the
relation between elevated uric acid levels with
hypertension.
Materials and Methods
This 4 years retrospective study was conducted in
the Department of Biochemistry at Acsr Government
Medical College over a period of three years. 422
patients above the age of 18, with essential
hypertension were included into the study. The medical
records of these patients were reviewed and details such
as medical history, age, sex, blood pressure at the time
of diagnosis, the laboratory results for blood glucose
levels, cholesterol and triglycerides, and the uric acid
levels were noted. Patients already on hypertensive
drugs or any other medication which can affect the
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serum uric acid levels and patients with Diabetes
mellitus were excluded from the study.
50 healthy males and females with no hypertension
and normal blood pressure and of similar age group
were used as controls. Blood for all the patients were
collected as per the regular protocols, with 5ml of blood
being collected from anticubital vein by sterile methods
in a plain tube without any anticoagulants. The blood
was allowed to clot for 30 minutes at room temperature

and then was centrifuged at 1000rpm for 10 minutes to
obtain the sera.
The sera was then used for evaluation of blood
glucose, uric acid, creatinine, Total cholesterol, HDL
cholesterol and triglycerides.
Results
The number of males were 231(54.7%) and
females were 191(45.3%) (Fig: 1). Among the controls,
28 were males and 22 were females.

Males
Females

Fig. 1: Gender wise distribution of patients
The general demographic details of all the patients and controls is given in Table: 1. Many of the patients who
had hypertension had a family history of elevated blood pressure. There was no significant difference in the age
groups and the BMI of the patients with the controls.
Table 1: General demographic details of the patients
Variables
Males
Controls
Females
Controls
Age
51.1 ± 8.2
49.6 ± 4.5
49.9 ± 7.1
50.6 ± 5.2
Weight
78.6 ± 1.5
72.8 ± 3.9
59.2 ± 5.1
55.1 ± 6.1
BMI
25.3 ± 3.2
21.4 ± 4.1
26. 4 ± 5.2
22.6 ± 6.8
Smokers
14.9 %
12.5
0%
0%
Family history of
54%
35%
51%
44%
hypertension
The physical and laboratory examination showed that there was significant difference in the urea creatinine,
triglycerides and cholesterol levels among the patients with elevated uric acid and hypertension, in both males and
females than the respective controls (Table: 2).
Table 2: Laboratory data analysis in patients and controls
Variables
Males
Controls
Females
SBP (mmHg)
152 ± 7
120 ± 8
160 ± 10
DBP (mmHg)
99 ± 8
80 ± 7
102 ± 13
SUA (µmol/l)
476 ± 25.1
321 ± 12
442 ± 23.8
Urea (mmol/l)
6.87 ± 0.43
4.98 ± 1.23
6.76 ± 0.39
Creatinine (µmol/l)
96 ± 3.12
65 ± 2.87
88 ± 3.76
TC (mmol/l)
5.23 ± 0.24
3.91 ± 0.18
5.41 ± 0.84
TG (mmol/l)
1.44 ± 0.06
1.15 ± 0.03
1.21 ± 0.07
HDLC
1.18 ± 0.04
1.35 ± 0.04
1.39 ± 0.06
LDLC
3.36 ± 0.09
2.41 ± 0.16
3.45 ± 0.16
Higher uric acid levels were observed in 64% of the males and 59% females (Fig: 2).
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Controls
110 ± 11
75 ± 13
286 ± 13.2
4.41 ± 0.94
59 ± 4.91
3.66 ± 0.42
1.10 ± 0.05
1.22 ± 0.06
2.28 ± 0.41
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Fig: 2: Uric acid levels among patients
Statistically significant values were found in triglyceride levels and creatinine levels among the patients with
abnormal uric acid levels as compared to those with normal uric acid levels. The triglycerides levels were also
elevated in these patients.
Table 3: Biochemical tests analysis on basis of Uric acid Levels
Males
Normal
Abnormal
Normal
Abnormal
SBP (mmHg)
150 ± 4
158 ± 8
159 ± 4
161 ± 6
DBP (mmHg)
90 ± 9
100 ± 6
104 ± 4
105 ± 5
SUA (µmol/l)
421 ± 21
498 ± 31
376 ± 31
461 ± 27
Urea (mmol/l)
5.41 ± 0.34
7.21 ± 0.42
5.94 ± 0.37
6.98 ± 0.33
Creatinine
89 ± 3.45
109 ± 3.45
82.52 ± 4.16
92 ± 3.87
(µmol/l)
TC (mmol/l)
4.96 ± 4.27
5.61 ±3.91
5.15 ± 0.92
5.84 ± 0.76
TG (mmol/l)
1.11 ± 0.01
1.74 ± 0.06
1.09 ± 0.03
1.42 ± 0.06
HDLC
0.95 ± 0.01
1.48 ± 0.09
1.12 ± 0.09
1.62 ± 0.05
LDLC
3.01 ± 0.10
0.79 ± 0.04
3.19 ± 0.04
3.83 ± 0.08
Variables

Discussion
Our study shows that uric acid levels were
significantly elevate in the patients with hypertension.
This is consistent with another study observed by
Oppathan et al21 where hyperuricaemia was observed in
50% to 70% of hypertensive patients and by Emokpae
et al22 where hyperuricemia was found in 59% of male
hypertensive patients and 62% of female patients.
A comparative lesser association was observed by
Poudel et al23, where they reported 28.8% of the
hypertensive patients to have higher uric acid levels,
and Garrick et al reported 31%24. The mean uric acid
levels in the patients was comparatively higher than in
the other studies23,25,26. ere was a predominance of
males with higher uric acid levels than females in our
study, similar case was found in another study by
Poudel et al and Feig et al27.
The systolic blood pressure in males was 152 as
compared to 120 in controls. In females, the range was
160 versus 110 mmHg. The mean diastolic blood
pressure was 99 in in males and 102 in females as

compared to 80 and 75 in controls respectively. This
was in concordance to the study by Poudvel et al23 and
comparatively lesser than Feig et al27.
There have been several reports that suggested that
SUA has an independent relationship with
hypertension4,10,17. However, the SUA elevation could
be a consequence of hyperinsulinemia and reduced
renal function28. Insulin resistance and resultant
hyperinsulinemia are thought to play an important role
in the pathophysiology of metabolic syndrome29 as
insulin reduced the renal excretion of uric acid 30,31.
However, we did not measure the serum insulin levels
in hyperuricemia in our study. We found that patients
with higher uric acid levels have a predisposition to get
hypertension.
Choi et al reported that patients on hypertensive
drugs are more likely to have elevated uric acid levels,
while in our study, we observed that thought the
patients were not on medication, elevated uric acid
levels can occur. Therefore, it is necessary to monitor
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the SUA levels especially during the administration of
the hypertensive drugs.
In the controls, the cholesterol levels, triglycerides
and other lipoprotein levels were within the normal
limits but were significantly elevated in the patients
with higher SUA. This was in concordance with other
studies such as Emokpae et al22 while Russo et al have
shown uric acid levels to be associated with lipid levels
even in normal subjects33 and with other metabolic
syndromes14.
Association of hypertension with uric acid levels
have resulted in varied conclusions probably due to the
difference in the age, gender of the patients as well as
the risk factors and the geographical areas of the
patients.

9.

Conclusion
We have observed a high prevalence of elevated
serum uric acid levels among the patients with
hypertension, irrespective of their age and gender.
There was a positive correlation between the SUA and
systolic and diastolic blood pressure. Therefore,
measurement of uric acid levels can help to identify the
risk of hypertension among the patients.

13.

Conflict of Interest: None

10.

11.

12.

14.

15.

16.

Source of Support: Nil
17.

References:
1.

2.
3.

4.

5.

6.

7.

8.

World Health report 2002. Reducing Risks and
Promoting Healthy Life Geneva, Switzerland: World
Health
organization;
2002:
7,
58.
http://www.who.int/whr/2002.
Roddy E. Hyperuricemia, gout, and lifestyle factors. J
Rheumatol 2008;35:1689–1691.
Choi HK. A prescription for lifestyle change in patients
with
hyperuricemia
and
gout. Curr
Opin
Rheumatol 2010;22:165–172.
Cannon PJ, Stason WB, Demartini FE, Sommers SC,
Laragh JH. Hyperuricemia in primary and renal
hypertension. New Engl J Med 1966;275:457–464.
Gois PH, Souza ER. Pharmacotherapy for hyperuricemia
in hypertensive patients. Cochrane Database Syst
Rev 2013;1:CD008652.
Verdecchia P, Schillaci G, Reboldi G, Santeusanio F,
Porcellati C, Brunetti P. Relation between serum uric acid
and risk of cardiovascular disease in essential
hypertension.
The
PIUMA
study. Hypertension 2000;36:1072–1078.
Franse LV, Pahor M, Di Bari M, Wan JY, Somes GW,
Applegate WB. Serum uric acid, diuretic treatment and
risk of cardiovascular events in the Systolic Hypertension
in
the
Elderly
Program
(SHEP). J
Hypertens 2000;18:1149–1154.
Hoieggen A, Alderman MH, Kjeldsen SE, Julius S,
Devereux RB, De Faire U, Fyhrquist F, Ibsen H,
Kristianson K, Lederballe-Pedersen O, Lindholm LH,
Nieminen MS, Omvik P, Oparil S, Wedel H, Chen C,
Dahlöf B, LIFE Study Group. The impact of serum uric
acid on cardiovascular outcomes in the LIFE
study. Kidney Int 2004;65:1041–1049.

18.

19.

20.

21.

22.

23.

24.

25.

Culleton BF, Larson MG, Kannel WB, Levy D. Serum
uric acid and risk for cardiovascular disease and death:
the
Framingham
Heart
Study. Ann
Intern
Med 1999;131:7–13.
Loeffler LF, Navas-Acien A, Brady TM, Miller ER 3rd,
Fadrowski JJ. Uric acid level and elevated blood pressure
in US adolescents: National Health and Nutrition
Examination
Survey,
19992006. Hypertension 2012;59:811–817.
Alderman M.H, Cohen H, Madharan S, Kivlighn S.
(1999) Serum Uric acid and cardiovascular events in
successfully treated hypertensive patients. Hypertension
34:144-150
Liese A.D, Hense H.W, Lowcl H, Doring A, Tietze M,
Keil U. (1999) Association of serum uric acid with all
cause and cardiovascular disease mortality and incident
myocardial infarction in the MONICA Augsburg cohort.
WHO monitory Trends and Determinats in
Cardiovascular Diseases. Epidemiol. 10:391-397.
Puddu P.E, Lauti M, Menotti A et al. (2001) Gubbio
Study Research Group, Serum Uric acid for short term
prediction of cardiovascular disease incidence in the
Gubbio population study. Acta. Cardiol. 56:243-251.
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;61:948–951.
Vaccarino V, Krumholz HM. Risk factors for
cardiovascular disease: one down, many more to
evaluate. Ann Intern Med. 1999;131:62–63.
Kanellis J, Kang DH. Uric acid as a mediator of
endothelial dysfunction, inflammation, and vascular
disease. Semin Nephrol 2005;25:39–42.
Feig DI, Kang DH, Johnson RJ. Uric acid and
cardiovascular risk. New Engl J Med 2008;359:1811–
1821.
Babinska K, Kovacs L, Janko V, Dallos T, Feber J.
Association between obesity and the severity of
ambulatory hypertension in children and adolescents. J
Am Soc Hypertens. 2012;6:356–363.
5. Yoo TW, Sung KC, Shin HS, Kim BJ, Kim BS, Kang
JH, et al. et al. Relationship between serum uric acid
concentration and insulin resistance and metabolic
syndrome. Circ J. 2005;69:928–933.
Corry DB, Eslami P, Yamamoto K, Nyby MD, Makino
H, Tuck ML. Uric acid stimulates vascular smooth
muscle cell proliferation and oxidative stress via the
vascular
renin-angiotensin
system. J
Hypertens.2008;26:269–275.
Oppatham S, Bancha S, Choovichian P. (2008). The
relationship of hyperuricaemia and blood pressure in the
Thai Army population. J Postgraduate Med 54(4):259262.
Emokpae AM, Abdu A., Serum Uric Acid Levels among
Nigerians with Essential Hypertension. Niger. J. Physiol.
Sci. 28(June 2013) 041–044.
Bibek Poudel, Binod Kumar Yadav, Arun Kumar, Bharat
Jha, Kanak Bahadur Raut., Serum uric acid level in newly
diagnosed essential hypertension in a Nepalese
population: A hospital based cross sectional study. Asian
Pac J Trop Biomed. 2014 Jan;4(1):59–64.
Garrick Bauer RGE, Ewan CE, Neale FC. Serum uric
acid in normal and hypertensive australian subjects: from
a continuing epidemiological survey on hypertension
commenced in 1955. Internal Med J.2008;2:351–356.
Eisen A, Benderly M, Goldbourt U, Haim M. Is serum
uric acid level an independent predictor of heart failure

International Journal of Clinical Biochemistry and Research 2016;3(1):129-133

132

Nasika Chowdeswari et al.

26.

27.

28.

29.

30.

31.

32.

33.

Association between Serum Uric Acid Levels and Hypertension: A Retrospective Study

among patients with coronary artery disease? Clin
Cardiol. 2013;36:110–116.
19. Grayson PC, Kim SY, LaValley M, Choi HK.
Hyperuricemia and incident hypertension: a systematic
review
and
meta-analysis. Arthritis
Care
Res
(Hoboken) 2011;63:102–110.
Feig DI, Soletsky B, Johnson RJ. Effect of allopurinol on
blood pressure of adolescents with newly diagnosed
essential hypertension. JAMA. 2008;300:924–932.
Messerli FH, Frohlich ED, Dreslinski GR, Suarez DH,
Aristimuno GG. Serum uric acid in essential
hypertension: an indicator of renal vascular
involvement. Ann Intern Med 1980;93:817–821.
Cornier MA, Dabelea D, Hernandez TL, Lindstrom RC,
Steig AJ, Stob NR, Van Pelt RE, Wang H, Eckel RH. The
metabolic syndrome. Endocr Rev2008;29:777–822.
Quinones Galvan A, Natali A, Baldi S, Frascerra S,
Sanna G, Ciociaro D, Ferrannini E. Effect of insulin on
uric acid excretion in humans. Am J Physiol 1995;268(1
Pt 1) E1–E5.
Muscelli E, Natali A, Bianchi S, Bigazzi R, Galvan AQ,
Sironi AM, Frascerra S, Ciociaro D, Ferrannini E. Effect
of insulin on renal sodium and uric acid handling in
essential hypertension. Am J Hypertens 1996;9:746–752.
Choi HK, Soriano LC, Zhang Y, Rodriguez LA.
Antihypertensive drugs and risk of incident gout among
patients with hypertension: population based case-control
study. BMJ 2012;344:d8190.
Russo C, Olivieri O., Girelli D, Guarini P, and Corrocher
R.(1996). Relationships between Serum Uric Acid and
Lipids in Healthy Subjects. Preventive Med 25:611–616.

International Journal of Clinical Biochemistry and Research 2016;3(1):129-133

133

