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ABSTRACT 

BACKGROUND 

The objectives of this study were- 1. to determine the relationship between raised serum uric acid levels with various 

complications related to hypertension, and 2.  To determine as to whether raised serum uric acid levels could be an independent 

risk factor in essential hypertension. 
 

MATERIALS AND METHODS 

This observational study was carried out in RMC Kanpur. The study period was from 2016 to 2018. A total of 400 patients were 

studied of which 200 were cases (hypertensive patients) and 200 were controls (non-hypertensives). If they were having any other 

condition known to cause raised serum uric acid levels & secondary hypertension, they were excluded. Hypertensive group was 

further sub-categorized into two groups stage 1 (H1) and stage 2 (H2) based on stage of hypertension (According to JNC VII 

classification of hypertension). 
 

RESULTS 

The study showed statistically significant (p = 0.001) elevation of SUA levels in cases (patients having hypertension, when 

compared to that of controls). Also, a positive correlation was found between the severity of hypertension and the duration of 

hypertension. 
 

CONCLUSION 

There can be a direct association between raised serum uric acid levels and hypertension. Also, the study showed that the serum 

uric acid levels were significantly increased in patients with Stage 2 hypertension and those with a longer duration of hypertension 

in comparison with those with stage 1 hypertension and with those having hypertension less than 5 years respectively. Hence on 

the basis of study, we conclude that “serum uric acid can be used as a prognostic risk factor in essential hypertension.” 
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BACKGROUND 
Hypertension is one of the leading causes of global burden of 

disease. Approximately 7.6 million deaths (13-15% of total) 
and 92 million disability adjusted life years worldwide were 

attributable to high blood pressure in 2001. Raised serum 
uric acid concentrations in the blood are commonly 

encountered in essential hypertension. 
Uric acid, which serves no biochemical function other 

than being an end product of purine metabolism, was first 
discovered in 1776.1 A Swedish chemist Scheele isolated it 
from a urinary tract stone. As such, raised serum uric acid 

levels are not considered a true risk factor for hypertension 
by the Joint National Committee, nor is it considered a 

cardiovascular risk factor by most expert organizations. 
Recent studies have challenged this long-standing theory. 

Some studies have reported that hyperuricaemia can predict 
the development of hypertension even in individuals lacking 

features of the metabolic syndrome.2,3 
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We had done this study to observe if there is any direct 

association between raised serum uric acid level and 

essential hypertension excluding renal, cardiovascular and 

metabolic syndrome in an Indian background4. 

 

Aim of The Study 

To study the association of serum uric acid levels with 

various complications of hypertension. 

 

MATERIALS AND METHODS 

This is an observational study. 200 cases (patients) of 

essential hypertension which were subcategorized into H1 

and H2 depending on stage of hypertension (According to JNC 

VII classification of hypertension) and duration of 

hypertension into more than 5 years and less than 5 years, 

who are attending the OPD in RMC KANPUR during the study 

period of DEC 2016 to APRIL 2018. 

Controls were patients who are non- hypertensive or 

suffering with any other condition known to cause 

hyperuricaemia. Serum uric acid was measured by using. 

 

Uricase / PAP Method 

Uric acid + H20 Uricase Allantoin + H2O H2O2 + Phenolic 

chromogens Peroxidase Red coloured compound. 
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Statistical Analysis 

Data was analysed using SPSS 16.0 software and chi square 

test. The qualitative data were expressed as numbers (%) 

 

RESULTS 

The total no. of patients with hyperuricaemia in hypertensive 

group were 107 and normouricaemia 93. 

 

Complication 
Stage I 

(H1) 
Stage II 

(H2) 
Total 

1 Fundus  
(Hypertensive Retinopathy) 

13 52 65 

2 Albuminuria 8 44 52 
3 Raised Serum Creatinine 

(Creatinine Clearance) 
28 45 73 

4 CVA 5 10 15 
5 Cardiac (ECG + ECHO) 8 20 28 

Table 1. Distribution of Patients According to Complication 
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1 Fundus 
(Hypertensive 
retinopathy) 

42 (39%) 23 (24%) 4.782 0.02 

2 Albuminuria 35 (32%) 17 (18.2%) 4.4 0.01 
3 Raised Serum 

Creatinine 
(Creatinine 
Clearance) 

46 (42%) 27 (29%) 3.8 0.04 

4 CVA 13 (12%) 2 (2.6%) 7.17 0.007 
5 Cardiac (ECG + 

ECHO) 
24 (9%) 4 (4.3%) 11.63 0.006 

Table 2. Normouricaemic Patients of Hypertension 
 

Out of 107 hyperuricaemic patients of hypertensive group 

39% patients developed hypertensive retinopathy while only 

24% patients developed hypertensive retinopathy of 

normouricaemia group. 

Hyperuricaemic patients significantly developed more 

hypertensive retinopathy in comparison to normouricaemic 

patients (*p<0.02; **chi square test). 

In our study 32% of hyperuricaemic patients developed 

albuminuria while only 18.2% of normouricaemic patients 

developed albuminuria (*p <0.01; **chi square test) showing 

that hyperuricaemic patients of hypertension group 

developed more albuminuria in comparison to 

normouricaemic group. 

42% of hyperuricaemic patients of hypertensive group 

developed renal complications in the form of raised serum 

creatinine (Creatinine clearance) while only 29% patients 

developed renal complications (Creatinine clearance) from 

normouricaemic group. 

Thus, Hyperuricaemic patients significantly develops 

more renal complications in comparison to normouricaemic 

patients (*p=0.04; **chi square test). 

Out of 107 patients of hypertensive group 12% developed 

CVA while only 2.6% normouricaemic patients developed 

CVA (*p=0.007; **chi square test) showing that 

hyperuricaemic patients significantly developed CVA in 

comparison to normouricaemic patients. 

In our study 9% of hyperuricaemic patients of 

hypertensive group developed cardiac complications which 

include both (ECG and ECHO) while 4.3% normouricaemic 

patients developed cardiac complications. 

Hyperuricaemic patients significantly developed more 

cardiac complications in comparison to normouricaemic 

patients (*p=0.006; **chi square test). 

 

DISCUSSION 

Hypertension is one of the leading causes of global burden of 

disease. Approximately 7.6 million deaths (13-15 % of total) 

and 92 million disability adjusted life years worldwide were 

attributable to high blood pressure in 2001. Hypertension is 

found to be commonly associated with hyperuricaemia. 

This study was conducted at RMC Kanpur over the period 

of two years (2016-2018). Total 400 patients were enrolled 

in this study of which, 200 patients (Hypertensive) were 

taken as case (Hypertensive) and, 200 patients were taken as 

control (non-hypertensive). Hypertensive group was further 

sub-categorized into two groups stage 1 (H1) and stage 2 

(H2) based on Stage of hypertension (According to JNC VII 

classification of hypertension). 

In the present study when the complication of 

hypertension in patients having raised serum uric acid was 

compared to those having normal serum uric acid it was 

found that 39% hyperuricaemic patients developed 

hypertensive retinopathy while only 24% normouricaemic 

patients develops hypertensive retinopathy (p 

value=0.02).Vishnu R. S., L. K. Dash, and Malati Murmu (2005) 

found that in their study, out of 150 hypertensive patients 

18% developed hypertensive retinopathy.5 

In our study albuminuria was found in 32 % of 

hyperuricaemic hypertensive patients while only 18.2% 

normouricaemic patients developed albuminuria (p 

value=0.02), 42% of hyperuricaemic hypertensive developed 

raised serum creatinine level in comparison to 

normouricaemic patients 29% (p value =0.04) showing that 

hyperuricaemic hypertensive patients developed more 

albuminuria and raised serum creatinine compared to 

normouricaemia. In a study done by Chung-Sheng Lin, Wen-

Ling Lee, Yi-Jen Hung, et.al (2005) it was showed that in 

comparison to the normouricaemic patients 44% of 

hyperuricaemic hypertensive patients developed 

albuminuria.6,3 Vishnu R. S., L. K. Dash, and Malati Murmu 

(2010) found that in his study albuminuria was found to be 

present in 27% hyperuricaemic patients.5,4 Rudolf P, 

Obermayr, Georg Gutjahr, et al (2008) showed that elevated 

levels of uric acid independently increase the risk for new 

onset kidney disease. This shows that our study is in 

concordance with other studies.7,8 

On comparing complications like CVA in our study, 12% 

hyperuricaemic hypertensive patients developed CVA and 

only 2.6 % of normouricaemic patients developed CVA (p 

value=0.007) showing that hyperuricaemic hypertensive 

patients are more prone for developing CVA. 

In present study 9% patients of hyperuricaemic 

hypertensive group had Left ventricular hypertrophy in ECG 

and hypertensive heart disease in ECHO while 4.3% of 

normouricaemia patients developed LVH in ECG and 

hypertensive heart disease in ECHO (p value =0.006). Vishnu, 

R. S., L. K. Dash, and Malati Murmu (2010) found that "Left 

ventricular hypertrophy (LVH) by ECG Criteria was observed 
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in 31% hyperuricaemic hypertensive patients. Chung-Sheng 

Lin, Wen-Ling Lee, Yi-Jen Hung, et al (2010) showed that 12% 

of hyperuricaemic hypertensive patients developed LVH in 

ECG in comparison to the normouricaemic patients. Our 

study is in concordance with above mentioned studies.5 

 

CONCLUSION 

The patients having high serum uric acid levels were at high 

risk of developing complications like hypertensive 

retinopathy, albuminuria, raised serum creatinine, CVA, and 

cardiac complications. Hence we conclude that serum uric 

acid is an independent marker for incidence, severity, and 

complications of hypertension. 
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