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INTRODUCTION 

According to American College of Rheumatology 

guidelines, the cut-off uric acid level for hyperuricemia 

diagnosis varies from 6.1mg/dL to 7.0mg/dL.1,2 More 

specifically, a serum uric acid level greater than 6.8 mg/dL 

at physiological temperature (37°C) and at neutral pH is 

considered as hyperuricemia.3 Articular and extra-articular 

uric acid crystal deposition occurs as a result of high blood 

urea levels. This often leads to progressive joint 

destruction, renal failure, and cardiovascular threat.4,5 

Several study documents that blood uric acid levels below 

6 mg/dL reduces cardiovascular and renal risks.3,6 Several 

Indian studies reported higher prevalence of 

hyperuricemia among patients with hypertension 

(37.33%), metabolic syndrome (47.1%) and type 2 

diabetes mellitus (25.35%) in comparison to healthy 

individuals.7,8  

In type 2 diabetes mellitus patients, hyperuricemia results 

due to under excretion of uric acid. This is because of 

increased renal tubular sodium reabsorption in presence of 

insulin. Hypertensive patients with concomitant high 

serum uric acid level reported to be at a greater risk of 
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uncontrolled hypertension, despite good compliance with 

antihypertensive treatment.9  

The prevalence of hypertension and type 2 diabetes 

mellitus has increased dramatically globally. Considering 

the consequences, importance should be given on early 

screening of serum uric acid levels among hypertensive 

and diabetic patients for better prevention, and 

management of complications of type 2 diabetes and 

hypertension. 

METHODS 

Present study was a noninterventional, retrospective study. 

All the case records with diagnosed type 2 diabetes 

mellitus alone or hypertension alone or both, for which 

uric acid level was performed and results were available 

from medicine OPD of TMU hospital were incorporated in 

this study.  

The study period was all the case records fulfilling 

inclusion criteria were collected between June and 

November 2017. 

Inclusion criteria 

• Patients with diagnosed type 2 diabetes mellitus. 

• Patients who had at least 2 consecutive visits with 

diagnosis of hypertension or they had prescription of 

antihypertensive drug with one recording of elevated 

BP or they had elevated BP on two visits. Elevated BP 

is defined as systolic BP >139mmHg and Diastolic BP 

(DBP) >89mmHg as per JNC 8.  

• For those uric acid findings are available. 

Exclusion criteria 

• All type 1 diabetic patients. 

• Patients with thyroid disorders, adrenal disorders, 

proven renovascular hypertension, congestive heart 

failure.  

• Pregnant and breast feeding women. 

• Those with regular Smoking habits. 

• Alcoholics. 

Present study was conducted in accordance with the 

Declaration of Helsinki, International Conference on 

Harmonization of Good Clinical Practice guidelines, 

Indian Council of Medical Research, Indian GCP 

guidelines and IEC approved protocol.  

The data relating to demographic profile of patients (age, 

gender), duration of type 2 diabetes mellitus and/or 

hypertension and serum uric acid levels were collected 

from case records.  

Patient’s confidentiality was mentioned throughout the 

study.  

Distribution of hyperuricemia among different categories 

were presented as percentages. Correlation were 

determined by Chi-Square test. 

Statistical analysis 

Data base preparation and analysis was carried out by 

using IBM SPSS 20.0 statistical software. Descriptive 

variable were presented as mean±standard deviation (SD). 

Chi Square test (p <0.05) was considered as statistically 

significant for associations among different categories.  

RESULTS 

A total of 524 case records of either hypertensive and / or 

type 2 diabetic (T2DM) with available uric acid data were 

analysed. Out of which 150 (28.6%) subjects were diabetic, 

318 (60.7%) were hypertensive and 56 (10.7%) subjects 

were both diabetic and hypertensive (Table 1). 

Approximately 35.3% (185 of 524) of the overall subjects 

had hyperuricemia. Proportion of hyperuricemia subjects 

in diabetic, hypertensive and diabetic hypertensive 

conditions were 32.6%, 36.8% and 33.9% respectively. 

Table 1: Distribution of hyperuricemia                        

among diseases. 

Variables N (%) 
Hyperuricemia 

N (%) 

Total number 

screened  
524 185 (35.3) 

Hypertension  318 (60.7) 117 (36.8) 

T2DM  150 (28.6) 49 (32.6) 

Diabetic hypertension  56 (10.7) 19 (33.9) 

Table 2: Distribution of hyperuricemia by gender. 

Gender 
Hyperuricemia N 

(%) 
P value 

Male (N = 354)  124 (35)  
P >0.051 

Female (N = 170)  61 (35.9)  
1males vs females, p = 0.848, Chi square =0.0367 

Statistically significant association was observed among 

different age categories (31-40years vs ≤30years; p = 0.002 

and >40years vs 31-40 years; p<0.017) with respect to 

prevalence of HU in subjects with T2DM (Table 2). On the 

other hand, high prevalence of hyperuricemia was 

observed by hypertensive subjects aged >40years than 

those aged ≤ 30 years (42.5% vs 16%). Association was 

found statistically significant (p = 0.012).  

Hyperuricemia was reported in a higher proportion of 

females (37.2 % vs 31.4%, for T2DM; 42.8% VS 32.6%, 

for diabetic hypertensions) than males except those with 

hypertension. But comparison was not found statistically 

significant (Table 3). 
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Table 3: Distribution of hyperuricemia among diseases 

by gender. 

  
Total no. 

(N)  

Hyperuricemia 

N (%) 
P value  

Hypertension (N =318) 

Male  198 75 (37.8) 
P >0.051 

Female  120 42 (35)  

T2DM (N =150) 

Male  107 33 (31.4) 
P >0.052 

Female  43 16 (37.2) 

Diabetic hypertension (N = 56)  

Male   49 16 (32.6)  
P >0.053 

Female  07 03 (42.8)  
1males vs females (hypertension), p = 0.605, Chi square =0.26; 
2males vs females (T2DM), p = 0.45, Chi square =0.56; 3males vs 

females (Diabetic hypertension), p = 0.59, Chi square =0.28 

Table 4: Distribution of hyperuricemia by age group. 

Age group (years) 
Hyperuricemia N 

(%) 
P value 

≤3 (N=40) 06 (15) P > 0.051 

31-40 (N=173) 47 (27.1)  P <0.052 

>40 (N=311) 132 (42.4)  P <0.053 
1age category ≤ 30 years vs. 31-50years; p = 0.108, Chi square = 

2.57; 2age category 31-40years vs >40years, p = 0.0008, Chi 

square = 11.13; 3age category ≤30years vs >40years, p = 0.0008, 

Chi square = 11.18. 

Table 5: Distribution of hyperuricemia among diseases 

by age group. 

  
Total 

number 
Hyperuricemia P value  

  (N) N (%)   

Hypertension (N =318) 

≤ 30 yrs 25 04 (16) P > 0.051 

31-40 yrs 105 33 (31.4) P > 0.052 

>40 yrs 188 80 (42.5) P < 0.053 

T2DM (N =150) 

≤ 30 yrs 12 1 (8.3) P > 0.054 

31-40 yrs 52 10 (19.2) P < 0.055 

>40 yrs 86 38 (44.2) P < 0.056 

Diabetic hypertension (N = 56)  

≤ 30 yrs 03 1(33.3) P > 0.057 

31-40 yrs 16 4 (25) P > 0.058 

>40 yrs 37 14 (38) P > 0.059 
1age category in hypertension ≤30years vs. 31-50years; p = 0.124, 

Chi square = 2.36; 2age category in hypertension 31-40 years vs 

>40years, p = 0.06, Chi square = 3.52; 3age category in 

hypertension ≤ 30 years vs >40 years, p = 0.012, Chi square = 6.5 
4age category in T2DM ≤30years vs. 31-50years; p = 0.367, Chi 

square = 0.81; 5age category in T2DM 31-40years vs >40years, p 

= 0.002, Chi square = 8.89; 6age category in T2DM ≤30years vs 

>40years, p = 0.017, Chi square = 5.65; 7age category in diabetic 

hypertension ≤30years vs. 31-50years; p = 0.76, Chi square = 

0.09; 8age category in diabetic hypertension 31-40years vs 

>40years, p = 0.36, Chi square = 0.82; 9age category in diabetic 

hypertension ≤ 30 years vs >40 years, p = 0.87, Chi square = 0.024 

Table 6: Relationship between hyperuricemia and 

duration of type 2 diabetes and hypertension in 

diabetics and hypertensive subjects. 

Duration 

of  

Total no. of 

subjects  

Hyperuricemia 

N (%) 
P value  

Hypertension (N = 318)  

<2years  48 12 (25)  

P <0.051 2 - 5years  142 49 (35) 

>5years  128 56 (43.8)  

T2DM (N = 150) 

< 2years  21 6 (28.5)  

P >0.052 2 - 5years  76 21(39.6)  

>5years  53 22 (42) 
1duration of hypertension < 2 years vs > 5 years, p = 0.02, Chi 

square = 5.17; 2duration of T2DM < 2 years vs > 5 years, p = 0.30, 

Chi square = 1.07 

Among all the subjects recruited, 354 (67.5%) were males 

and 170 (32.4%) were females (Table 4). The males (35%) 

and females (35.9%) contributed equally for having 

elevated serum urate levels.  

The mean age of study population was 45years.  

Overall (Table 5), a higher proportion of subjects with age 

> 40 years reported to have increased serum urate levels as 

compared to subjects with age ≤30 years (42.4% vs 15%) 

and 31-40 years (42.4% vs 27.1%). Hyperuricemia was 

found more in subjects aged 31-40 years old while 

compared to those aged ≤30 years (27.1% vs 15%). Similar 

was observed when subjects with age > 40 years were 

compared against ≤ 30 years (42.4% vs 15%). Both the 

findings were statistically significant with p <0.05. 

A steady increase in prevalence of hyperuricemia (Table 6) 

was observed with an increase in the duration (from the 

period of <2years to >5years) of both hypertension (25% 

to 43.8%; P = 0.02) and T2DM (28.5% to 42%). 

DISCUSSION 

Diabetes mellitus and high blood pressure are recognised 

as important risk factors for coronary artery disease, and 

cerebrovascular diseases globally. The role of 

hyperuricemia in T2DM is debatable as some researchers 

report that it to be a resultant effect of diabetes mellitus and 

others have reported it to be a risk factor for the 

development of T2DM. Studies has shown that T2DM is a 

risk factor for nephrolithiasis and has been found to cause 

urate stones.10 Various other studies also reported that 

hyperuricemia may be an independent risk factor for 

T2DM and hypertension and by lowering the serum urate 

levels, the risk of these disease can be lowered. 

It is estimated that by 2025, there will be upsurge of 

incidences of diabetes and to 300 million and 1.56 billion 

globally, respectively.11 
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Our retrospective study reported the overall prevalence rate 

of hyperuricemia of 35.3 %. It was found somewhat similar 

in both the sexes with female in slightly upper side (35.9% 

vs 35%). Similar prevalence of hyperuricemia was 

documented in various studies from different 

population.12,13 Whereas, various other studies have 

reported higher serum uric acid levels in males than 

females.14,15 This may be due to the fact that presence of 

estrogen in premenopausal females, enhances renal urate 

clearance by inhibition of renal urate reabsorption, 

resulting in low serum urate levels. 

The share of hypertensive subjects with hyperuricemia 

(36.8%) was found higher than diabetic as well as diabetic 

hypertensive subjects in present study. Lower proportion 

of diabetics (32.6) with elevated serum uric acid was 

observed similar to previous published literature where 

around 25% of T2DM patients were reported to have 

elevated levels of serum uric acid.14 This variation may be 

due to topographical, genetic and lifestyle variations.  

In present study serum urate levels were reported to 

increase with advancing age. This was supported by several 

other studies.16,17 Maximum subjects with hyperuricemia 

were evident in the age category of >40years followed by 

31-50years and ≤30years. Similar results were reported in 

hypertensive as well as T2DM subjects. This finding was 

found statistically significant in our settings. There were no 

significant age categorical differences in diabetic 

hypertensive subjects, which differs from study findings of 

Billa et al.17  

In present study, a trend in increased prevalence of 

hyperuricemia was reported with an increase in the 

duration of disease like T2DM and hypertension. Major 

limitation of our study is that, as it was a retrospective 

study, no healthy control group was available to compare 

the serum urate levels between patients of different 

comorbidities and healthy volunteers.  

CONCLUSION 

The overall prevalence rate of hyperuricemia in our study 

was 35.3%. Hyperuricemia was observed more among 

hypertensives (36.8%), of ages >40years. No significant 

difference was observed between genders. There was an 

increasing trend in the prevalence of HU with age and 

progressing years of duration of T2DM and HTN. Increase 

in prevalence of hyperuricemia was reported with 

increased duration of disease. 
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