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ABSTRACT 

Objective: To study association between serum uric acid level and hypertension in different age groups of 

semiurban population of Karachi. 

Study Design: Cross sectional study 

Place and Duration of Study: This study was conducted at the Department of Medicine, Fatima Hospital, Baqai 

Medical University Karachi from 15th December 2022 to 15th February 2023. 

Materials and Methods: 366 participants aged more than 40 years were enrolled in the study. It was ensured 

participants were not using any drug that may affect serum uric acid level and were not suffering from any comorbid 

condition like liver or kidney disease that may increase serum uric acid level. After a brief physical examination 

blood sample was sent for serum uric acid and lipid profile. Appropriate statistical test was used to find association 

of serum uric acid and blood pressure readings. 

Results: Serum uric acid level (p = 0.046), Systolic blood pressure (p=0.006) and diastolic blood pressure (p=0.032) 

were significantly high in participants aged more than 60 years. Prevalence of hypertension was higher among 

participants with hyperuricemia as compared to participants with normal uric acid level.(65% vs 52.14%, p = 0.021). 

Conclusion: Hyperuricemia is associated with increased prevalence of hypertension. 
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INTRODUCTION 

The prevalence of hyperuricemia is increasing in many 

countries. Hyperuricemia is defined as blood uric acid 

level that is greater than 7 mg/dl in males and 6 mg/dl 

in females. The concept of  association between 

hyperuricemia with GOUT and renal involvement has 

been subject to significant transformation much 

earlier.1. Hyperuricemia that does not manifest 

clinically is referred to by the term "asymptomatic 

hyperuricemia”. Researchers have found that 

hyperuricemia also has association with an increased 

risk of cardiovascular disorders including hypertension. 

It is a well-known fact that those who have 

hypertension are at a greater risk of developing 

hyperuricemia.  
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However, recent research has demonstrated that 

hyperuricemia can also be an independent predictor of 

hypertension, with an approximately twofold increased 

risk at 5 to 10 years.2 Studies suggest that, the 

relationship between hyperuricemia and blood pressure 

may be different in people of different ages. It was 

reported that hyperuricemia was associated with blood 

pressure in the population of non-elderly Koreans, but it 

was interesting to find that this relationship was not 

significant among the elderly.3 The presence of 

hyperuricemia was found to have an independent 

association with hypertension in Chinese males under 

the age of 60.This appears somewhat different, as both 

hypertension and hyperuricemia are thought to be more 

prevalent among the elderly, but that there is a strong 

association between the two in younger people in 

different populations.4 According to the findings of the 

National Health and Nutrition Examination Survey, a 

serum uric acid concentration of >5.5mg/dl was related 

with a risk of hypertension that was two times higher 

than average. Additionally, the survey found that the 

risk of hypertension increased by 38% with every 

0.1mg/dl increase in serum uric acid concentration in 

people aged 12 to 17 years old.5 On the other hand, 

association between hypertension and hyperuricemia 

was significantly stronger among Japanese people elder 

than 40 years.5 This suggests that the association 
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between serum uric acid level and hypertension is not 

the same across all age groups, and that the nature of 

this relationship differs from one population to 

another.6 To the best of our knowledge, relationship 

between serum uric acid and hypertension in different 

age groups, previously has not been studied locally. 

Therefore, in order to contribute to the literature, we 

aimed to study relationship between serum uric acid 

level and hypertension in different age groups in semi 

urban population of Karachi. 

MATERIALS AND METHODS 

Sample Size: Sample size was calculated using Open 

Epi, a free access online software. Considering 39% 

prevalence of hyperuricemia in Pakistani population(7), 

a sample size of at least 366 people was determined, 

with a 5% likelihood of Type I error. 

Study Population: Patients over the age of 40 who 

visited the outpatient department of the Department of 

Medicine at Fatima Hospital, Baqai Medical University, 

Karachi from15th December 2022 to15th of February 

2023 were enrolled as study participants for this cross 

sectional study. Participants were not included in study 

if they were using drugs which may affect uric acid 

level like diuretics, allopurinol, febuxostat, 

immunosuppressants, fenofibrate, cytotoxic 

chemotherapy, and anti-tubercular medications, were 

having child-pugh class C chronic liver disease or were 

having chronic renal disease whose eGFR is less than 

60 ml per minute per 1.73 m2. Study idea was given 

approval by ethics committee, Baqai Medical 

University, Karachi and written informed consent was 

obtained from all participants. 

Data Collection: Participant’s age, sex, co-morbid 

states and drug history was recorded using a self-

reporting proforma.  A professional staff member 

measured blood pressure using conventional mercury 

sphygmomanometer. Blood pressure was measured in 

both arms after patient had rested for atleast 10 minutes 

and making sure participant did not smoke tobacco or 

consumed caffeine atleast 30 minutes before 

measurement. 

 Antecubital vein was used to collect blood samples, 

which were then analyzed for biochemical values. They 

comprised total cholesterol (TC), triglycerides (TG), 

high density lipoprotein (HDL-C), low density 

lipoprotein (LDL-C), alanine transaminase (ALT), 

serum creatinine, serum uric acid (SUA), and random 

blood glucose (RBS) level. The chronic kidney disease 

epidemiology collaboration's (CKD-EPI) creatinine 

cystatin equation was applied to calculate the estimated 

glomerular filtration rate (eGFR). 

Data Analysis: 

Data analysis was done using SPSS version 22. 

Categorical variables were presented as frequency and 

proportion and for statistical significance, the chi-

square test was used. Shapiro Wilk test was used to 

determine normality of continuous variable. Normally 

distributed data were presented as mean (±SD - 

standard deviation) and were examined with an 

independent t-test. Non-normally distributed data were 

expressed as median (IQR: Inter-quartile range) and 

were analyzed using the Mann-Whitney U-test. 

Statistical significance was taken as p <0.05. Binary 

logistic regression was performed to explore association 

of hyperuricemia with hypertension. 

RESULTS 

Table 1 provides a summary of the general 

characteristics of the 366 individuals in the study. The 

participants were divided into two groups: those aged 

40 to 60 (n=264) and those aged 60 and more (n=102). 

The following measures showed a statistically 

significant difference between the groups: systolic 

blood pressure (SBP), diastolic blood pressure (DBP), 

serum uric acid (SUA), total cholesterol (TC), LDL 

cholesterol (LDL-C), and triglyceride level.(Table 1) 

The prevalence of hypertension was found to rise with 

advancing age. The prevalence of hypertension was 

considerably greater in those above the age of 60 years 

old (56%) compared to those between the ages of 40 

and 60 years old (20.48%, P=0.021; Table 2).A similar 

pattern was seen with the elevated levels of uric acid. 

The prevalence of hyperuricemia was substantially 

greater in the age group of over 60 years old (28.9%), 

compared to the age group of 40 to 60 years 

old.(17.3%,  P value of 0.028; Table 2) 

It was found that those who had hyperuricemia had a 

considerably higher prevalence of hypertension than 

those people who had normal uric acid levels (65% vs. 

52.41%, p = 0.023). Binary logistic regression analysis 

suggested that hyperuricemia was significantly 

associated with hypertension (odds ratio 0.564 95% 

confidence interval (CI), 0.347-0.918, p=0.021) in 

whole cohort. 

Table No. 1: General characteristics of participants. 

Variable Total(366) 40 – 60 year(264) >60years(102) P 

N(male:female) 237:129 179:85 58:44 0.686 

Age 54(11) 50(12) 65(4) <0.001 

SBP 130.85±12.82 128.40±14.82 138.20±6.33 0.006 

DBP 78.85±9.72 76±9.96 81.40±8.93 0.032 

SUA 5.35±0.85 5.19±0.76 5.84±1.98 0.046 

TC 165(24) 165(26) 171(35.5) 0.06 
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LDL-C 87.73±8.94 84.85±14.40 88.48±13.81 0.037 

HDL 39.62±8.93 40.57±9.40 36.10±6.70 0.116 

TG 133.67±58.76 134.07±65.95 173.87±60.17 0.018 

Table No. 2: Prevalence of hypertension and hyperuricemia in different age groups. 

Variable Total 40 – 60 years(n=264) >60 years(n=102) p 

Hypertension 205(55.6%) 42(20.48%) 163(56%) 0.021 

Hyperuricemia 97(26.3%) 13(17.3%) 84(28.9%) 0.028 

 

DISCUSSION 

Our study explored the association between 

hyperuricemia and hypertension. The prevalence of 

hypertension was shown to be higher among people 

who had hyperuricemia, according to our findings. This 

relationship was statistically significant among young 

individuals as well. 

Our study found that the prevalence of hypertension 

was significantly greater in those who had 

hyperuricemia than people whose uric acid levels were 

normal (65% vs. 52.41%, p = 0.023). Although the idea 

of association between hypertension and hyperuricemia 

is not new, in the recent years, fresh epidemiological 

research have reignited an interest in this association. 

This is despite the fact that the concept of a relationship 

between the two is rather ancient. An high blood uric 

acid level was found to be an independent risk factor 

for hypertension in the Chinese population after being 

investigated in a large study that included 7482 

participants and had a mean follow-up period of four 

years.8 The incidence of hypertension was found to be 

highest in the group that had the highest amount of uric 

acid, according to a more recent study that was 

conducted by Lee JJ et al.3 This effect was more 

pronounced among non-elederly females. According to 

the findings of the Bogalusa heart study, higher levels 

of hyperuricemia in younger people and older children 

were linked to an increased risk of developing 

hypertension. Given that biochemical metabolic 

disorders like hyperuricemia and dyslipidemia are 

typically screened in elderly patients, this raises a 

significant worry regarding the need of controlling 

blood uric acid level at an early age. This also indicates 

that genetics have a significant influence in metabolic 

disorders such as hyperuricemia, in addition to the 

lifestyle choices and habits. 

Renal insufficiency is associated with hyperuricemia 

and has well established mechanism of hypertension.9 

Therefore, patients who had renal insufficiency, which 

was defined as an eGFR < 60 ml/min/1.73 m2, were 

excluded from the study. Similarly, there is a significant 

association between liver disease and hyperuricemia,10 

hence, participants who had child-pugh class III chronic 

liver disease were also excluded from the study. 

Therefore, our study results are not affected in any way 

by the presence of concurrent liver or renal disease. 

According to studies, the association between high 

serum uric acid levels and hypertension may be age-

related. According to the findings of a study that 

inducted 45098 Korean participants, hypertension and 

hyperuricemia were significantly associated among 

men and women younger than 60 years of age.3 On the 

other hand, a study that was conducted on the Chinese 

population and included 8469 participants revealed that 

hypertension and hyperuricemia were significantly 

associated with one another among middle-aged men 

and elderly females. The other astounding discovery 

made by this study was that the relationship between 

hypertension and hyperuricemia is much stronger in 

people who are not obese than in people who are 

obese.11 This demonstrates that we may get different 

outcomes in relation to the uric acid levels in various 

ethnic groups. Is it the ethnicity is the only factor that 

affects serum uric acid levels and behavior, or may 

there be additional factors at play? When it comes to 

carrying out research on uric acid, Kuwabara M et al 

believe that many pitfall exist.12 Serum uric acid level 

can be affected by a wide variety of factors, ranging 

from lifestyle and body habits to comorbidities.  Our 

study also shows that hyperuricemia prevalence is 

increasing among non-elderly. 

In recent years, the relationship between serum uric 

acid levels and a different metabolic and cardiovascular 

problems has been the subject of extensive research and 

discussion. The presence of high uric acid levels in the 

serum is thought to be a predictor of a variety of 

metabolic and cardiovascular problems even before 

these conditions have manifested themselves. During 

the six year follow-up of the Gubbio Study, increased 

blood uric acid levels were independently and 

significantly related with an increased risk of 

cardiovascular disease events.13 Grossman C et al 

observed that the serum uric acid level  is an 

independent predictor of coronary artery disease in 

midlife.14 The association of uric acid levels with 

problems is not limited to cardiovascular diseases; 

rather, it encompasses a large list of conditions that also 

includes renal disorders, response after transplant, 

response after surgery, and fatty liver disease.15,16 It 

remains an important concern to control uric acid level 

at an early age to get protected from different disorders. 

There is a need for genetic research on large scale in 

order to investigate the uneven or varied behavior of 

uric acid levels. 
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CONCLUSION 

The study shows persistent hyperuricemia is associated 

with increased incidence of hypertension. This 

relationship could be more important in younger 

population. Early detection and treatment of 

hyperuricemia could protect against hypertension. 
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