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INTRODUCTION
Chronic kidney disease (CKD) is dened as irreversible loss of kidney 
function or estimated glomerular ltration rate (eGFR) less than 60 

2ml/min/1.73m  for a period of 3 months or more.[1] Uric acid is an end 
product of purine metabolism which is widely recognized as an 
independent risk factor of cardiovascular disease.[2-4] In recent years, 
it has been suggested as a contributory risk factor for progression of 

thchronic kidney disease (CKD).[5] According to WHO, CKD is the 12  
thmajor cause of death and the 17  cause of disability world-wide.[6] 

Hyperuricemia can induce glomerular hypertension due to 
development of arteriolosclerosis, glomerular injury and tubular 
brosis.[7]

Diabetes and hypertension are major causes of the end-stage renal 
failure. The largest percentages of end-stage renal disease in Asia due 
to diabetes: 42% Pakistan, 35% Taiwan, 25% Philippines, 37% in 
Japan. The largest number of people with diabetes belong from India, 
projected gure of 57.2 million cases in 2025.[8]  

The present study was planned to assess the correlation of serum Uric 
Acid with estimated Glomerular Filtration Rate (eGFR) in CKD 
patients. 
 
MATERIAL AND METHODOLOGY
This is case control analytical study carried out on 50 diagnosed 
patients of CKD (stage 4 and 5), visiting the outpatient department of 
Nephrology at Mahatma Gandhi Medical College & Hospital, Jaipur. 
The study was conducted after approval from the Institutional Ethics 
Committee and written consent from all participants.

INCLUSION CRITERIA
Diagnosed cases of CKD n= 50 (stage 4 and 5) as per the guidelines of 
National Kidney Foundation [9], age between 20 to 60 years.
According to the above criteria

2 Stage 4 CKD is dened as GFR 15 – 29 ml/min/1.73m and 
2Stage 5 CKD is < 15 ml/min/1.73 m . 

Age and sex-matched healthy subjects n=50 constituted the control 
group. 

EXCLUSION CRITERIA
Ÿ Patients suffering from excessive cell destruction (e.g., following 

chemotherapy).
Ÿ Patients with congestive heart failure and myocardial infarction.
Ÿ Patients having history of gout and/ Hyperuricemia. 

Blood samples were collected using standard aseptic technique and 
analyzed for Serum urea, creatinine and uric acid on VITROS 5600.

The Glomerular ltration rate (eGFR) was calculated by using
Cockeroft and Gault formula.

Results obtained were presented as mean ± SD for the case and control 
groups and compared statistically using SPSS software. Applying 
Spearmanns's correlation for serum uric acid and eGFR.

RESULT: 
Mean blood urea and serum creatinine were higher in CKD patients as 
compared to healthy subjects. Mean serum uric acid was signicantly 
higher in CKD patients (8.02 ± 1.84 mg/dl, p <0.0001) as compared to 
healthy subjects. Mean eGFR was signicantly lower in CKD group 

2(10.28± 4.18 ml/min/1.73m , p <0.0001) as compared to healthy 
subjects. (Table 1)

A signicant negative correlation was observed between Serum uric 
acid and eGFR on applying Spearmanns's correlation (r = -0.463, p 
<0.0001).(Table 2, Fig 1)

Table 1: Distribution of variables between CKD patients and 
Control group
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ABSTRACT
BACKGROUND: Chronic kidney disease (CKD) is dened as irreversible loss of kidney function or estimated glomerular ltration rate (eGFR) 

2less than 60 ml/min/1.73m  for a period of 3 months or more. Uric acid (UA) is an end product of purine metabolism which is widely recognized as 
an independent risk factor of cardiovascular disease.
AIMS: This case control study was plan to assessed the correlation of serum Uric Acid with estimated Glomerular Filtration Rate (eGFR) in CKD 
patients.
METHODOLOGY: In the study 50 diagnosed patients of CKD (stage 4 and 5), age between 20 to 60 years were enrolled. 50 age and sex matched 
healthy subjects constituted the control group. Serum Urea, Creatinine and uric acid were estimated for all the enrolled subjects. eGFR was 
calculated by Cockeroft and Gault formula. Results were compared between CKD patients and control group by applying suitable statistical test.
RESULT: Mean eGFR was signicantly lower in CKD group (10.28± 4.18 ml/min/1.73m2, p <0.0001) as compared to healthy subjects. Mean 
serum uric acid were signicantly higher in CKD patients (8.02 ± 1.84 mg/dl, p <0.0001) as compared to healthy subjects. A signicant negative 
correlation was observed between Serum uric acid and eGFR on applying Spearmanns's correlation (r = -0.463, p <0.0001).
CONCLUSION: High level of serum uric acid was found to be associated with signicant fall in eGFR. Finding of the study suggest a strong 
association of hyperuricemia with progression of CKD. Therefore, uric acid can be considered as an independent risk factor for development of end 
stage renal disease (ESRD).
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For Males =  [(140-age in years)x(weight in kg)] ÷ 72 X serum 
creatinine 
For Females = 0.85 X [(140-age in years)x(weight in kg)]÷ 72  X 
serum creatinine 

Variables CKD patients Control t-value P-value

S. Urea (mg/dl) 107.66± 55.0 24.62±4.16 10.65 <0.0001

S.Creatinine 
(mg/dl)

8.23± 2.30 0.69±0.14 23.14 <0.0001
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Table 2: Correlation of serum uric acid levels with eGFR 

Figure 1: Correlation of serum uric acid levels with eGFR

DISCUSSION:
Uric acid has been suggested to association with many diseases since 

th
the 19  century.[10] Kidney excretion of uric acid is decrease in case of 
renal failure result hyperuricemia. UA perform varying biological 
functions like antioxidant, role in immune system and proina m 
matory pathways. [11-14] 

In the present study, it was found that, there was a statistically 
signicant blood urea, serum creatinine and serum uric acid higher in 
CKD patients as compared to healthy subjects.

High level of serum uric acid was found to be associated with 
signicant fall in eGFR. Finding of the study suggest a strong 
association of hyperuricemia with progression of CKD. Therefore, 
uric acid can be considered as an independent risk factor for 
development of end stage renal disease (ESRD). The observations are 
similar to the study done by Sarpal V.[8]

Sarpal V reported the positive correlation between increased serum 
uric acid and progression of decline renal function. Chen et al 2014 
were found there was statistically highly signicant positive 
correlation of serum UA with stages and severity of chronic kidney 
disease, duration of illness and markers of reduced renal functions like 
serum BUN and serum creatnine and negatively correlate with eGFR. 
[15-17]

Tsai C W et al 2017 supports that hyperuricemia is associated with a 
greater decline in renal function and a higher risk of progressing to 
kidney failure.[18]

Zhang et al. reported seven randomized controlled trials involving 451 
participants and shows that uric acid lowering therapy could delay the 
progression of CKD.[19] 

There are a number of mechanisms by which high levels of UA 
increases the risk for CKD development. In a study in rats, 
hyperuricemia increased systemic blood pressure, proteinuria, renal 
dysfunction, progressive renal scarring and induced vascular disease 
via a COX-2- dependent pathway.[20] Chini LSN concluded that UA 
had a weak, but signicant association with baseline eGFR.[21]

CONCLUSION: 
Finding of the study suggest a strong association of hyperuricemia 
with progression of CKD. Uric acid can be considered as an 
independent risk factor for development of end stage renal disease 
(ESRD). 

REFERENCES:
1. Yogi JP, Fiza Bushra, Godara Suraj, Sinha   Maheep. Hematological prole and serum 

potassium levels in  patients of  chronic renal failure at a Tertiary Health Care Center. Int. 
j. clin.  biomed. res.  2019;5(4):1-4.

2. Rymal E, Rizzolo D. Gout: a comprehensive review. JAAPA 2014; 27: 26-31, doi: 
10.1097/01.JAA.0000453233.24754.ec.

3. Wang J, Qin T, Chen J, Li Y, Wang L, Huang H, et al. Hyperuricemia and risk of incident 
hypertension: a systematic review and meta-analysis of observational studies. PLoS 
One 2014; 9: e114259, doi: 10.1155/2014/852954.

4. Feig DI, Kang DH, Johnson RJ. Uric acid and cardiovascular risk. N Engl J Med 2008; 
359: 1811–1812, doi: 10.1056/ NEJMra0800885.

5. Feig DI. Uric acid: a novel mediator and marker of risk in chronic kidney disease? Curr 
Opin Nephrol Hypertens 2009; 18: 526–530, doi: 10.1097/MNH.0b013e328330d9d0.

6. Neuen B L, Chadban S T, Demaio A R, Johnson D W, Perkovic V. Chronic kidney 
disease and the global NCDs agenda. BMJ Glob Health 2017;2:e000380. 
doi:10.1136/bmjgh-2017-000380

7. Johnson RJ, Nakagawa T,  Jalal D, Sánchez-Lozada LG, Kang DH, and  Ritz E. Uric 
acid and chronic kidney disease: which is chasing which?. Nephrol Dial Transplant 
2013; 28(9): 2221–2228. 

8. Sarpal V.  Serum Uric Acid Level in Patients with Chronic Kidney Disease: A 
Prospective Study.  International Journal of Scientic Study | February 2017: Vol 4: 
Issue 11,Pg. 200-205.

9. National Kidney Foundation. K/DOQI clinical practice guidelines for chronic 
kidneydisease: evaluation, classica-tion, and stratication. Am J Kidney Dis, 
2002;39:1–266 

10. Kohn, P. M. & Prozan, G. B. Hyperuricemia; relationship to hypercholesteremia and 
acute myocardial infarction. Journal of the American Medical Association 170, 
1909–1912 (1959).

11. Viggiano, D. et al. Urate-Lowering Agents in Asymptomatic Hyperuricemia: Role of 
Urine Sediment Analysis and Musculoskeletal Ultrasound. Kidney & blood pressure 
research 43, 606–615, https://doi.org/10.1159/000489145 (2018).

12. Ames, B. N., Cathcart, R., Schwiers, E. & Hochstein, P. Uric acid provides an 
antioxidant defense in humans against oxidant- and radical-caused aging and cancer: a 
hypothesis. Proceedings of the National Academy of Sciences of the United States of 
America 78, 6858–6862 (1981).

13. Hooper, D. C. et al. Uric acid, a natural scavenger of peroxynitrite, in experimental 
allergic encephalomyelitis and multiple sclerosis. Proceedings of the National Academy 
of Sciences of the United States of America 95, 675–680 (1998).

14. Justicia, C. et al. Uric Acid Is Protective After Cerebral Ischemia/Reperfusion in Hyperg 
lycemic Mice. Translational stroke research 8, 294–305, https://do i.org/ 10.1 007/ s129 
75-016-0515-1 (2017).

15. Chen Z, Ding Z, Fu C, Yu C, Ma G. Correlation Between Serum Uric Acid and Renal 
Function in Patients With Stable Coronary Artery Disease and Type 2 Diabetes. J Clin 
Med Res. 2014;6(6):443-450

16. Kamel M, Sharkawy ME, A E, Ali M, Ramadan A. Impact of Hyperuricemia on 
Cardiovascular System in ESRD Patients. The Egyptian Journal of Hospital Medicine 
(July 2013) Vol. 52, Page 624–629

17. Babić N, Avdagić N, Kurspahić E, Valjevac A, Začiragić A. Prediction equations based 
on serum creatinine concentrations in estimating glomerular ltration rate in patients 
with chronic kidney diseases (Prediction equations in estimating glomerular ltration 
rate in patients with chronic kidney diseases). Folia Medica 2014; 49 No 1:59-67

18. Tsai C W, Lin S Y, Kuol C C, Huangl C C. Serum Uric Acid and Progression of Kidney 
Disease: A Longitudinal Analysis and Mini- Review. PLOS ONE | January 20, 2017 
DOI:10.1371/journal.pone.0170393

19. Zhang YF, He F, Ding HH, Dai W, Zhang Q, Luan H, et al. Effect of uric-acid-lowering 
therapy on progression of chronic kidney disease: a meta-analysis. J Huazhong Univ Sci 
Technolog Med Sci 2014; 34: 476–481, doi: 10.1007/ s11596-014-1302-4.

20. Kang DH, Nakagawa T, Feng L, Watanabe S, Han L, Mazzali M, et al. A role for uric acid 
in the progression of renal disease. J Am Soc Nephrol 2002; 13: 2888–2897, doi: 
10.1097/01.ASN.0000034910.58454.FD.

21. Chini LSN, Assis LIS, Lugon J.R. Relationship between uric acid levels and risk of 
chronic kidney disease in a retrospective cohort of Brazilian workers. Brazilian Journal 
of Medical and Biological Research (2017) 50(9): e6048, http://dx.doi.org /10.15 90/14 
14-431X20176048

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

S. Uric acid 
(mg/dl)

8.02 ± 1.84 4.68±1.54 9.84 <0.0001

eGFR 
(ml/min/1.73m2)

10.28± 4.18 103.56±10.15 -60.08 <0.0001

Serum 
uric acid

eGFR Correlation 
coefficient

P value Significance

Mean ± SD 8.02 ± 1.84 10.28± 4.18 -0.463 0.000 signicant
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