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ABSTRACT: Elevated serum uric acid has been linked to a decline in estimated glomerular filtration rate (eGFR) 

in men and women. Hence, the objective of this paper was to evaluate the Serum Uric Acid Levels and Renal 

Function in Hypertensive Patients visiting a General outpatient and Cardiology Units of a Government Hospital in 
Warri, Delta State, Nigeria using appropriate standard methods. The mean serum uric acid (SUA) levels were 

significantly higher in the hypertensive group (0.26 ± 0.18 mmol/l) compared to the control group (0.14 ± 0.03 

mmol/l, p < 0.001). Forty (20.0%) vs. 0 (0.0%) participants had elevated SUA in hypertensive and control groups 
respectively. The difference in the two groups was statistically significant (P-value <0.001). The estimated 

glomerular filtration rate (eGFR) was significantly lower in the hypertensive group compared to the control group 

(0.74 ± 0.27 vs. 0.87 ± 0.20 mL/s/m2 respectively, p = 0.001). Fifty-three (26.5%) of the hypertensives compared to 8 
(8.0%) of the controls had impaired renal function. The difference in the two groups was statistically significant (P= 

0.004). In the hypertensive group, SUA and eGFR showed a negative correlation (r = -0.106), but it was not 

statistically significant (p = 0.251). SUA and renal impairment were significantly higher in hypertensive patients than 
in controls. There was a negative correlation between SUA and renal function in the hypertensive group, but the 

relationship was not statistically significant. 
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Cardiovascular diseases are the main causes of death 

globally and hypertension is the main modifiable risk 

factor for cardiovascular disease (Vaduganathan et 

al., 2022, Fuchs et al., 2019). Serum uric acid has 

been implicated in the pathogenesis of high blood 

pressure and renal disease (Sundstrom et al., 2005).
 

Elevated serum uric acid has been linked to a decline 

in estimated glomerular filtration rate (eGFR) in men 

and women (Bellomo et al., 2010). Uric acid, the last 

product of purine metabolism in humans, is derived 

from both endogenous and exogenous sources (Atoe 

et al., 2021, Lee et al., 2020). Endogenously, uric 

acid is produced mainly in the liver, intestines, 

muscle, and vascular endothelium. Exogenous 

sources include ingestion of red meat, seafood, fatty 

food, alcohol, sugar-sweetened drinks (Lee et al., 

2020). The reference intervals of serum uric acid are 

3.5 to 7.2 mg/dl and 2.6 to 6.0 mg/dl in males and 
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females respectively (Benn et al., 2018). 

Nevertheless, at lower concentrations of 4.7 and 5.6 

mg respectively, serum uric acid has been observed 

to increase total mortality and cardiovascular 

mortality (Virdis et al., 2020). Hyperuricaemia, 

defined as increased serum uric acid concentration 

greater than 6 mg/dl in women and greater than 7 

mg/dl in men, is a risk factor for hypertension, 

chronic kidney disease, metabolic syndrome and its 

components, and nonalcoholic fatty liver disease (Du 

et al., 2024, Sanchez-Lozada et al., 2020).
 

Hyperuricaemia has been reported to play a role in 

the pathophysiology of gout, urolithiasis, 

hypertension, chronic kidney disease, congestive 

heart failure, the metabolic syndrome, type 2 diabetes 

mellitus, and atherosclerosis (Gustaffsson et al., 

2013). The suggested mechanisms linking serum uric 

acid to the pathogenesis of hypertension include uric 

acid-induced renal afferent arteriolopathy, activation 

of the renin-angiotensin-aldosterone system, 

oxidative stress, inflammation, and endothelial 

dysfunction (Piani et al., 2021). 

 

Studies investigating the relationship between serum 

uric acid and renal function in hypertensive patients 

are scarce in this environment. Hence, the objective 

of this paper was to evaluate the Serum Uric Acid 

Levels and Renal Function in Hypertensive Patients 

visiting a General outpatient and Cardiology Units of 

a Government Hospital in Warri, Delta State. 

 

MATERIALS AND METHODS 
Research design and population: This was a cross-

sectional research carried out between November 

2022 and February 2024 at Central Hospital, Warri, 

Delta State. This research enrolled three hundred 

individuals made up of two hundred hypertensives 

and one hundred normotensive controls. Participants 

were selected from patients visiting the General 

outpatient Department and the Cardiology Unit of 

Central Hospital, Warri. Participants included in this 

research were aged eighteen years and above, 

hypertensive (blood pressure ≥ 140/90 mmHg) and 

normotensive (blood pressure below 140/90 mmHg). 

The exclusion criteria included the following: 

diabetes mellitus, renal disease, malignancy and 

critically ill patients. Central Hospital Warri is one of 

the biggest secondary health facilities in Delta State. 

They render general and specialized health services 

to the population of Warri and Delta State.  

 

Sample size and sampling procedure: The sample 

size of this research was calculated with the aid of the 

formula for cross-sectional studies: n = (Z
2
Pq)/d

2
, 

where n = sample size, Z = standard deviation, P = 

prevalence of hypertension (15%) (Akinlua et al., 

2015), q = 1-P and d = degree of precision to be used 

(0.05).  The research population was selected 

consecutively from patients visiting the General 

outpatient and Cardiology unit of Central Hospital, 

Warri. A written informed consent was gotten from 

each study participant.  

 

Demographic and baseline characteristics: Direct 

interviews, using a structured questionnaire, was 

employed to obtain data such as identification 

number, age, gender, weight, height, waist 

circumference, medical history and laboratory results. 

Measurements of body weight, height and waist 

circumference were taken and body mass index 

(BMI) was calculated from the weight (kg) divided 

by the height (meter) squared. Averages of two blood 

pressure (BP) measurements were taken with a 

mercury sphygmomanometer after at least ten 

minutes of rest by the patient. Obesity was defined as 

BMI that is 30 kg/m
2
 or greater.  

 

Blood and urine samples: About five to ten milliliters 

(5-10 ml) of venous blood and spot urine were taken 

from each participant. The blood was collected into a 

plain bottle and allowed to clot. The specimen was 

centrifuged to obtain the serum component which 

was kept at -20  until analysis. The urine was 

collected into a universal container and stored in the 

refrigerator at 2 to 8  . Serum and urine creatinine 

concentrations were assayed on a spectrophotometer 

using the kinetic modification of the Jaffe procedure. 

Serum uric acid was assayed using enzymatic 

colorimetric method by Fortress Diagnostics. 

Estimated glomerular filtration rate (eGFR) was 

calculated from serum creatinine using the 

Modification of Diet for Renal Disease formula based 

on age, sex, race and serum creatinine (Levey et al., 

2000).  

 

Statistical analysis: Data analysis was performed 

using SPSS version 23. Continuous variables were 

examined for normality. Normally distributed 

continuous variables were presented as mean, 

standard deviation, and ranges while skewed 

variables were presented as median and interquartile 

ranges. Categorical data were summarized using 

frequencies and percentages. The differences in 

means of continuous variables between the 

hypertensive group and controls were compared 

using the student T test. Chi square test was used for 

univariate analysis. The Pearson’s correlation 

coefficient was used to correlate serum uric acid with 

eGFR. Statistical significance was set at <0.05. 

 

Ethical Clearance: This study was approved by the 

ethics and research committee (protocol number: 
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CHW/ECC VOL 1/286) of the Delta State Central 

Hospital, Warri. 

 

RESULTS AND DISCUSSION 
This present research recruited three hundred 

participants comprised of two hundred hypertensive 

and one hundred normotensive individuals. 

Demographic and social parameters of the 

participants are presented in Table 1. Notably, the 

age distribution differed significantly (p < 0.001) 

between the hypertensive and control groups. The 

most frequent age groups in the hypertensives were 

50-59 years and 60-69 years while 40-49 years was 

the most frequent age group in the controls. In both 

groups, the age ranges were 19-92 years and 22-66 

years respectively. The hypertensive group had a 

significantly higher mean age (58.23 ± 13.07 years) 

than the control group (43.78 ± 10.68 years, p < 

0.001). Females predominated in the hypertensive 

group (73.5% vs. 26.5%, p = 0.007).  

 

Anthropometrics: Waist circumference was 

significantly higher in the hypertensive group (98.78 

± 13.17 cm vs. 91.25 ± 8.14 cm, p < 0.001) (Table 1).  

No significant differences were observed in weight, 

height, or BMI (Table). 

 

Social history: Alcohol consumption was more 

prevalent among hypertensive patients. Thirty-three 

(16.5%) of the hypertensive participants compared to 

7 (7.0%) of the controls drink alcohol. The difference 

in both groups was not significant (p = 0.063) (Table 

1). Smoking habits did not differ significantly 

between the two groups (p = 0.246) (Table 1).   

 
Table 1: Demographic and Social Parameters 

Variable  Hypertensive N=200 

n (%) 

Control 

N=100 

n (%) 

Statistics  

 

P –values 

Age    37.184f <0.001* 

< 30 yrs  4 (2.0) 12 (12.0)   
30 -39 5 (2.5) 18 (18.0)   

40-49 43 (21.5) 38 (38.0)   

50-59 53 (26.5) 25 (25.0)   
60-69 53 (26.5) 7 (7.0)   

≥70yrs 42 (21.0) 0 (0.0)   

Mean ± SD 58.23 ± 13.07 43.78 ± 10.68 54.903t <0.001* 
Modal age 67 years 42 years   

Median age 58yrs 45yrs   

Range  92-19= 73yrs 66-22= 44yrs   

Sex   7.200c 0.007* 

Male  53 (26.5) 53 (53.0)   

Female  147 (73.5) 47 (47.0)   

Weight (kg) 

(Mean ± SD) 

76.13 ± 17.88 76.19 ± 9.21 0.005t 0.946 

Height (m) 

(Mean ± SD) 
1.61 ± 0.07 1.63 ± 0.08 1.600t 0.208 

BMI (Kg/m2)   3.866f 0.276 

Underweight   3 (1.5) 2 (2.0)   
Normal  57 (28.5) 18 (18.0)   

Overweight  68 (34.0) 48 (48.0)   

Obese  72 (36.0) 32 (32.0)   
Mean ± SD 28.88 ± 6.47  28.56 ± 4.67 0.114t 0.736 

Waist circumference (cm) 

(Mean ± SD) 

98.78 ± 13.17 91.25 ± 8.14 16.454t <0.001* 

Alcohol  33 (16.5) 7 (7.0) 3.462c 0.063 

Smoking  0 (0.0) 1 (1.0) 1.345c 0.246 

f= Fisher’s exact, t= Student’s T-test, c= Chi-square,BMI= Body mass index, SD= standard deviation, *=statistically significant (p<0.05) 

 

Fig. 1 below shows the mean systolic and diastolic 

blood pressures in both groups. 

 

Renal Function: Table 2 presents the biochemical 

variables of the study participants. The mean serum 

creatinine levels were higher in the hypertensive 

group compared to the control group, but the 

difference was not statistically significant (106.1 ± 

94.6 vs. 84.9 ± 15.0 μmol/l respectively, p = 0.095). 

Notably, the hypertensive group exhibited a wide 

range of serum creatinine values (35.4-831 μmol/l), 

whereas the control group had a narrower range 

(53.0-114.9 μmol/l). The estimated glomerular 

filtration rate (eGFR) was significantly lower in the 

hypertensive group compared to the control group 

(0.74 ± 0.27 vs. 0.87 ± 0.20 mL/s/m
2 
respectively, p = 

0.001). The eGFR values in the hypertensive group 

ranged from 0.05 to 1.23 mL/s/m
2
, whereas the 

control group ranged from 0.53 to 1.20 mL/s/m
2
.  
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Fig. 1: Systolic and diastolic Blood pressure between the two 

groups 

SBP= Systolic blood pressure, DBP = Diastolic blood pressure 

SBP (Student T-test= 495.139, P< 0.001), DBP (Student T-test= 
438.814, P< 0.001) 

 

Figure 3 shows that 147 (73.5%) hypertensives had 

normal renal status, while 53 (26.5%) had impaired 

renal function. In contrast, 92 (92.0%) controls had 

normal results, while 8 (8.0%) had impaired renal 

function. The difference in the two groups was 

statistically significant (P= 0.004). 

 

Serum uric acid: The mean serum uric acid (SUA) 

levels were significantly higher in the hypertensive 

group (0.26 ± 0.18 mmol/l) compared to the control 

group (0.14 ± 0.03 mmol/l, p < 0.001). The SUA 

values in the hypertensive group ranged from 0.08 to 

1.78 mmol/l, whereas the control group ranged from 

0.11 to 0.24 mmol/l. Figure 2 shows that 160 (80.0%) 

vs. 100 (100.0%) had normal SUA in hypertensive 

and control groups respectively, while 40 (20.0%) vs. 

0 (0.0%) had elevated SUA in hypertensive and 

control groups respectively. The difference in the two 

groups was statistically significant (P-value <0.001). 

Table 2: Biochemical variables of study participants 

Variable  Hypertensive 

N=200 

n (%) 

Control 

N=100 

n (%) 

Statistics  

 

P –

values 

Serum Creatinine (μmol/l)     

Mean ± SD 106.1 ± 94.6 84.9 ± 15.0 2.809t 0.095 
Minimum  35.4 53.0   

Maximum  831.0 114.9   

eGFR (mL/s/m2)     

Mean ± SD 0.74 ± 0.27 0.87 ± 0.20 10.465t 0.001* 

Minimum  0.05 0.53   
Maximum  1.23 1.20   

SUA  (mmol/L)     

Mean ± SD 0.26 ± 0.18 0.14 ± 0.03 26.020t <0.001* 
Minimum  0.08 0.11   

Maximum  1.78 0.24   

eGFR= Glomerular filtration rate, SUA = Serum uric acid, t= Student’s T-test, SD= standard deviation, *=statistically significant 

(p<0.05) 

 

The Proportion of hypertensive and controls with 

normal and elevated Serum Uric Acid is shown in 

Fig. 2.  A bar chart comparing the frequency of renal 

impairment in hypertensive and control groups is 

shown in Fig. 3. The correlation analysis between 

serum uric acid (SUA) and estimated glomerular 

filtration rate (eGFR) revealed in Table 3. In the 

hypertensive group, SUA and eGFR showed a weak 

negative correlation (r = -0.106), but it was not 

statistically significant (p = 0.251). In the control 

group, SUA and eGFR showed a weak positive 

correlation (r = 0.162), but it was also not statistically 

significant (p = 0.216). This present research 

documented significantly higher levels of SUA and 

renal impairment in hypertensive patients than in 

controls, implying a higher risk of cardiovascular and 

renal diseases in hypertensive patients. 

 

Table 3: Correlation between SUA with eGFR in hypertensive 

patients and controls 

  SUA eGFR 

Hypertensive group     

SUA Pearson 

Correlation 

1 - 0.106 

 Sig. (2-tailed)  0.251 

 N 200 200 

eGFR Pearson 
Correlation 

- 0.106 1 

 Sig. (2-tailed) 0.251  

 N 200 200 

Control group     

SUA Pearson 

Correlation 

1 0.162 

 Sig. (2-tailed)  0.216 

 N 100 100 

eGFR Pearson 
Correlation 

0.162 1 

 Sig. (2-tailed) 0.216  

 N 100 100 

SUA = Serum uric acid, eGFR= Estimated Glomerular Filtration 

Rate, Correlation is significant at < 0.05 (*) 
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There was a negative correlation between SUA and 

renal function in the hypertensive group, but the 

relationship was not statistically significant.  

 

 

 
Fig. 2: Proportion of hypertensives and controls with normal and 

elevated Serum uric acid 

X2= 13.846, P< 0.001 

Elevated Serum Uric acid (Hyperuricemia) is defined as uric acid 
level greater than 7 mg/dl in males and greater than 6 mg/dl in 

females 

 

 

 
Fig. 3: Proportion of hypertensive and controls with impaired renal 

function using eGFR 

X2= 8.233, P= 0.004, eGFR= Estimated Glomerular Filtration Rate 

 

 

 

The prevalence of hyperuricaemia in hypertensive 

patients in this present study was 20%, which was 

significantly higher than in the controls. However, a 

wide variation of prevalence has been reported by 

several studies. A research carried out in western 

Nigeria among hypertensive patients reported a 

prevalence of 36.7% (Fasae et al., 2018).
 
Adewuya et 

al. (2020) reported a prevalence of 46.9% in a cross-

sectional study of 271 hypertensive patients 

(Adewuya et al., 2020). In another Nigerian study, 

Ofori et al. (2015) reported a prevalence of 46.9% 

among newly diagnosed hypertensives (Ofori et al., 

2015). A prevalence of 18.2% was reported by Zhang 

et al. (2022) in a research among 3505 hypertensive 

individuals aged 50-79 years (Zhang et al., 2022). In 

a hospital-based cross-sectional study among 168 

hypertensive patients, the prevalence was 25.0% 

(Mehta et al., 2021). Mishra et al. (2017) reported a 

prevalence of 26.0% in a case control study involving 

100 hypertensive adults (Mishra et al., 2017). The 

prevalence was 31.8% in a community-based cross-

sectional study in Cameroon, among newly 

diagnosed hypertensive patients (Kamdem et al., 

2016). The disparity in the prevalence of 

hyperuricaemia could be attributed to variations in 

diet, alcohol ingestion, body weight, time of day, and 

state of hydration (Shaffer et al., 2016). 

 

This present study recorded a 26.5% prevalence of 

renal impairment (eGFR < 60 mls/min/1.73 m
2
) in 

the hypertensive group, which was significantly 

higher than in the controls. Various studies have 

investigated the prevalence of renal impairment in 

hypertensive patients. The prevalence was 50.0% in a 

cross-sectional study involving 204 hypertensive 

patients in western Nigeria (Oluwademilade et al., 

2020). The Berlin Initiative Study (BIS) reported a 

prevalence of 38.0 to 62.0% depending on the 

estimation equation in older adults (Ebert et al., 

2016). The prevalence of renal impairment in a 

population of diabetic hypertensive patients was 

35.5% (Sweileh et al., 2009). The differences in the 

prevalence of renal impairment in the various studies 

could be ascribed to the many factors that are 

associated with renal insufficiency. They include age, 

diabetes, hypertension, hyperlipidaemia, 

hyperuricaemia, use of nephrotoxic drugs, coronary 

heart disease and history of chronic kidney disease 

(Liu et al., 2012). 

 

Also documented in this present study was a negative 

correlation between SUA and renal function in the 

hypertensive group, but the relationship was not 

statistically significant. Many studies have reported 

an indirect relationship between SUA and renal 

function. In a research among 2601 adult 
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hypertensives, it was documented that increase in 

SUA was associated with a decline in renal function 

(Sedaghat et al., 2013). In a cohort study of over 

5000 participants, higher levels of SUA were 

associated with renal impairment (Chonchol et al., 

2007). Also, in a study of uric acid and renal 

impairment in hypertensive patients, it was reported 

that hyperuricaemia was associated with a decline in 

renal function (Hung et al., 2022). Furthermore, a 

research to investigate SUA and arterial hypertension 

reported an indirect link between SUA levels and 

eGFR values (Buzas et al., 2018). Uric acid can 

cause renal insufficiency through mechanisms such 

as precipitation and obstruction in tubules, 

endothelial dysfunction, activation of the renin-

angiotensin-aldosterone system, inflammation, and 

oxidative stress (Srivastava et al., 2017). 

 

The limitation of this research is that being a 

hospital-based study, it may not truly represent the 

population. 

Conclusion: SUA and renal impairment were 

significantly higher in hypertensive patients than in 

controls, implying a higher risk of cardiovascular and 

renal diseases in hypertensive patients. There was a 

negative correlation between SUA and renal function 

in the hypertensive group, but the relationship was 

not statistically significant. For hypertensive patients, 

regular determination of SUA and renal function is 

required for proper assessment of cardiovascular risk 

and renal insufficiency.  
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