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ABSTRACT: Background: Chronic kidney disease (CKD) is an international public health problem affecting 5-10% of the world 
population. As kidney function declines Methods: This study is case-control study conducted in Ibn sina hospital, Military hospital and 

Ribat specialized hospital within six months from October 2016 to March 2017. The aim of this study is to evaluate the effect of uric acid in 

Sudanese patients with chronic kidney disease. A total of 100 patients (60 male, 40 female) and 50 healthy individuals as control group (30 

male, 20 female). Results: in this study the level of uric acid was significantly increased in CKD patients compared to control group, with 
the P-value (0.000). Conclusion: based upon the finding of this study, hyperuricemia as most cause of cardiovascular disease in patients 

with chronic kidney disease. 

 

INTRODUCTION:  
Chronic kidney disease (CKD) is an international public 

health problem affecting 5-10 of the world population. As 

kidney function declines, (KDIGO, 2009). Increase in 

incidence of Diabetes mellitus, hypertension, obesity and 

an aging population there is increase in progression of 

chronic kidney disease to end stage renal disease (ESRD). 

(Sumanth and Shobharani, 2015). Uric acid (UA) is an 

emerging risk factor for renal disease, hypertension, and 

cardiovascular disease and it is the breakdown product of 

purines from DNA, RNA, ATP and cAMP. In this process 

hypoxanthine is converted by the enzyme xanthine 

oxidase to xanthine and further to uric acid. Both steps 

induce the release of free radicals. Uric acid may 

accumulate in the body due to increased production (cell 

death, intake of alcohol or purine rich diet) or decreased 

elimination (impaired renal function, use of diuretics). 

(Ingrid et al., 2013). So the Kidneys excrete 

approximately 60% to 70% of total uric acid from body. 

Uric acid is a small molecule that can be partially removed 

by hemodialysis as for urea. Paradoxical results were 

gained between hyperuricemia and outcomes in chronic 

kidney disease (CKD) patients. (Elaheh et al., 2015). 

Therefore the most studies documented that an elevated 

serum uric acid level independently predicts the 

development of CKD. Raising the uric acid level in rats 

can induce glomerular hypertension and renal disease as 

noted by the development of arteriolosclerosis, glomerular 

injury and tubulointerstitial fibrosis. (Richard et al, 2013). 

Hyperuricemia is common in patients with chronic kidney 

disease (CKD) and evidence that hyperuricemia may also 

play a causal role in hypertension, vascular disease and 

progression of CKD is accumulating (Hakan et al., 2014). 

At this point the potential mechanisms to account for these 

associations may be diverse; i.e., endothelial dysfunction, 

the activation of the intrarenal renin-angiotensin system, a 

vascular smooth muscle cell proliferation, the increased 

synthesis of interleukin-6, insulin resistance, and impaired 

endothelial nitric oxide production. (Tatsuo et al., 2015). 

Premature cardiovascular disease (CVD), including 

stroke, peripheral vascular disease, sudden death, coronary 

artery disease, and congestive heart failure, is a notorious 

problem in patients with chronic kidney disease (CKD). 

Because the presence of CVD is independently associated 

with kidney function decline. (Peter et al., 2008). 

Cardiovascular diseases are main morbidity and death 

causes in CKD patients, and especially to ESRD ones, 

with an annual frequency of 9%. (Sofia and Petros, 2013). 

The incidence of CAD in patients initiating dialysis is up 

to 38%, with a relative risk of 5- to 20-fold that of the 

general population. (Navdeep et al., 2016). Inflammation 

and oxidative stress have been linked to the pathogenesis 

of plaque formation and plaque rupture; both are 

associated with worse cardiovascular outcomes. The role 

of mineralocorticoid excess in the development of 

cardiovascular complications is increasingly recognized. 

(Charles et al., 2011). The purpose of the present study 

was to address uric acid as putative cardiovascular risk 

factor in a Sudanese people with Chronic Kidney Disease 

patients. 

 

Materials and Methods: 

This is case-control study conducted in Ibn sina hospital, 

Military hospital and Ribat specialized hospital. Study 

subject Sudanese Patients clinically diagnosed with CKD 

attending to be dialyzed in ibn sina hospital and Military 

hospital in Khartoum state were included in this study. 

Age matched individuals without chronic kidney disease 

are selected as control group. And Patients with CKD that 

are: Patients on dialysis, above than 70 years, Less than 

10years, Smoking or drinking alcohol, pregnant women, 

patients infected by hepatitis B or C Virus were been 

excluded from this study. This study was conducted on 

100 subjects with CKD as case (60male and 40female) 

and 50 subjects from healthy individual as control (30male 

and 20female). Data was collected by structured 

questionnaire including: age, BMI, gender, duration of 

disease and others. Ethical clearance received from 

research committee of Omdurman the informed consent 

Have been obtained from all participants; measure the 

level of uric acid in the study group. The plasma uric acid 

estimated by uricase peroxidase method, Data were 

entered to statistical package for social sciences SPSS 

software version 20. Descriptive analysis was performed 

for all variables, Results were expressed as (mean ± SD), 

and they were analyzed by using independent t-test, 

frequency test and Pearson correlation test. P-value less 

than 0.05 was considered significant. Charts and tables 

were developed, as convenient for better presentation of 

data. 
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RESULTS: 

The present study involved100 cases of pre dialysis 

patients with CKD were (60% male and 40% female). In 

addition to 50 control matching with case were (30% male 

and 20% female). Our study found that the levels of uric 

acid was highly significant increase in CKD patients 

compared to control. Results expressed as (mean ± SD). 

(See table 1). Our study show that there were insignificant 

difference in CKD patients who were   40 years and   41 

years in uric acid. (See table 2). Our study show 

significant increase of uric acid in CKD males compared 

to females. (See table 3). Our study show that there were 

no significant difference between CKD patients with 

normal weight and overweight patients. Results expressed 

as (mean ± SD). (See table 4). Our study show that there 

were no significant difference between CKD patients with 

diabetic and non-diabetic patients in serum uric acid. 

Results expressed as (mean ± SD). (See table 5). Our 

study show that there were no significant difference 

between CKD patients with hypertension and non-

hypertension patients in serum uric acid.. Results 

expressed as (mean ± SD). (See table 6). In this study, all 

parameters show insignificant difference between CKD 

patients with duration less than 5 years compared to those 

with more than 5 years disease duration. (See table 7).  

 

 

Table (1): Comparison between control and dialysis patients for Uric Acid: 

 

Parameters 

Sample condition 

P – value 

Control Cases 

Uric acid (mg/dl) 4.59±1.26 6.09±1.77 0.000 

 

Table (2): Levels of Uric Acid for dialysis patients as affected by age: 

 

Parameters 

Age 

P – value 

< 40 year  >40 year 

Uric acid (mg/dl) 6.28±1.59 5.99±1.85 0.000 

 

Table (3): Levels of Uric Acid for dialysis patients as affected by gender: 

 

Parameters 

Gender 

P – value 

Male   Female 

Uric acid (mg/dl) 6.28 5.78 0.048 

 

Table (4): Levels of Uric Acid for dialysis patients as affected by BMI: 

 

Parameters 
BMI 

P – value 
Normal (19-25)      Over weight (> 25) 

Uric acid (mg/dl) 6.16±1.57 6.24±1.93 0.021 

 

Table (5): Levels of Uric Acid for dialysis patients as affected by diabetes mallets of CKD: 

 

Parameters 
DM 

P – value 
Yes No 

Uric acid (mg/dl) 5.99±198 6.11±1.72 0.000 

 

Table (6): Levels of Uric Acid for dialysis patients as affected by hypertension of CKD: 

 

Parameters 
Hypertension 

P – value 
Yes No 

Uric acid (mg/dl) 6.08±1.80 6.10±1.69 0.044 

 

 

 



 
 

 
 

                    International Journal of Advanced Research and Publications 
                                                      ISSN: 2456-9992  

      

                                             Volume 3 Issue 12, December 2019 
                                                      www.ijarp.org 

51 

Table (7): Levels of Uric Acid for dialysis patients as affected by Duration of CKD: 

 

Parameters 
Duration 

P – value 
< 5 year >5 year 

Uric acid (mg/dl) 6.2 ± 1.8 5.8 ± 1.6 0.011 

 

Table (8): Levels of biochemical parameters for dialysis patients as affected by time of dialysis in CKD patients: 

 

Parameters 
No. of dialysis/week 

P – value 
≤ 2/week >2/week 

Uric acid  6.13±1.88 5.93±1.25 0.510 

 

DISCUSSION: 
CKD is a worldwide public health problem with growing 

incidence, prevalence, morbidity, and mortality and 

because of this, has a high cost to society. (Arthur et al., 

2014). Increased CV risk in individuals with CKD is due 

partly to the high prevalence of traditional risk factors. 

Also, non-traditional kidney specific mechanisms make 

notable contributions to cardiovascular (CV) risk (Damir 

and Senija, 2014). The present study in table (1): we 

found that the level of High serum uric acid levels in CKD 

patients as compared to control group. In concerning to 

age in table (2): Uric acid level was insignificantly higher 

in CKD patients who were ≤ 40years than those who were 

≥ 41 years with p-value (0.290). Our study agree with the 

study done by (Mohd et al., 2016) which found uric acid 

level was significantly lower in the young age group than 

the old one. Our justification of this results is due to 

slowing down of uric acid metabolism with age. Since the 

interactions between gender and BMI levels on the risks 

of all-cause and CVD mortality were not statistically 

significant. In this study we found significant increase of 

uric acid in males of CKD patients compared to females 

with p-value (0.048), This result deals with previous 

finding of (Guilherme et al., 2012) which said that Men 

have higher urate levels than women and an increased 

prevalence of gout at all ages, though less pronounced in 

older age. In concerning to BMI in table (4): Our study 

found significant in the levels of Uric acid in CKD 

patients with normal weight and overweight patients with 

P-value (0.752). This result deals with the previous 

finding which revealed that there was association between 

serum uric acid with body mass index according to 

(Jamshid et al., 2015; Jøran et al., 2010) respectively. In 

concerning to duration in table (7): Uric acid level show 

insignificant difference between CKD patients who were 

duration of dialysis was < 5 years and with those > 5 years 

with p-value (0.181). Our study agree with recent study by 

(Jamshid et al., 2015) which found no relationship 

between uric acid and duration of dialysis. In concerning 

to number of dialysis in table (8): Uric acid level was 

insignificantly reduced in CKD patients who have dialysis 

≤ 2 time per week when compared with patients who have 

>2 times per week with p-value (0.510). Our finding agree 

with recent study done by (Jamshid et al., 2015) which 

found no relationship between uric acid levels and 

efficacy of dialysis.  

 

 

CONCLUSIONS: 
Based up on the findings of this study, CKD was common 

and associated with an increased frequency of 

cardiovascular out comes, that requires special attention 

and monitoring. The study conclude serum uric acid, is 

higher in pre-hemodialysis patients compared with control 

group. So the hyperuricemia it is most cause of 

cardiovascular disease in chronic kidney disease patients. 
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