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1. Introduction 
Uric acid is the end product of purine metabolism which is excreted mainly by the kidneys and to some extent by the gastrointestinal tract. Uric 

acid plays a pivotal role in the onset of new renal disease, exacerbation of existing renal disease and it is also elevated frequently in patients of renal 

transplantation1,2. Uric acid also increases solid organ transplant recipients - liver (15-50%) and cardiac (30%) transplant patients1.  

A number of mechanisms may be responsible for these disease processes including stimulation of vascular smooth muscle cell proliferation3, 

stimulation of profibrotic and inflammatory cytokines, impairment of endothelial cell function and promotion of T cell activation through macrophage/ 

monocyte stimulation. Uric acid is also associated with ischemic stroke, myocardial infarction and cardiovascular events4-9.  Various antigen dependent and 

antigen independent mechanisms are responsible for the nephropathy associated with uric acid. Studies have found the role of uric acid in activation of 

dendritic cells to host antigens, activation of CD8 T cells to transplanted cells and activation of T cell response to dendritic cell based vaccines9,10. Uric acid 

is also implicated in activation of B cells and IL-2 receptor on monocyte via MyD88 dependent signaling pathway11-13. Antigen independent mechanisms 

include interaction with cyclosporine14-18, stimulation of smooth muscle cell and association with hypertension, insulin resistance and dyslipidemia 19-23  

Hyperuricemia occurs early after transplantation and is associated with decreased GFR.  Recent studies investigating the association between 

increased uric acid and graft dysfunction have suggested that hyperuricemia may contribute to the progressive deterioration of graft function and ultimately 

to the graft loss2,24,25.Cyclosporine and to some extent tacrolimus used in transplant recipients causes renal vasoconstriction, hypertension and hyperuricemia. 

                A number of drugs are used in the treatment of hyperuricemia eg Allopurinol, NSAID, probenacid and colchicines. Allopurinol reduces renal 

vasoconstriction and decrease in GFR17,18  reduce immune response to antigen in normal mice26,27,28 and also slows  progression of renal disease. However 

medications used in hyperuricemic patients have got many problems inherent to them. Colchicines precipitate myopathy in renal transplant patients, 

probinecid ineffective in patients with decrease renal function, allopurinol causes leucopenia and NSAIDS causes impairment of renal functions.  

There are a limited number of studies that have examined the impact of uric acid after kidney transplant. The question arises as who are the 

individual who are at increased risk among these renal transplant recipients to whom maximum attention should be directed to. We therefore sought to 

evaluate the independent association of serum uric acid in multiple point of time during the first year after kidney transplant. 

 

2. Methods and Material 
A prospective observational study on 132 adults who have undergone renal transplant in Dr RML hospital, New Delhi was performed. Of these 

48 were excluded. Exclusion criteria includes change of immunosuppression therapy during the follow up period ,treatment with allopurinol or other uric 

acid lowering drug or retransplantation during the follow up period. Patients received kidney allograft for the first time from living donor and followed for 

more than a year. Patient received n thymoglobulin, methyl prednisolone, basiliximab, cyclosporine, mycophenolate mofitil, azathioprin, tacrolimus or 

sirolimus. Patients also received trimethoprrim / sulphamethoxazole and vancomycin for prophylaxis.  

Patient information included age, gender, body weight, transplantation duration, donor source, donor age, post transplantation medications and 

anti hypertensive agents. The biochemical parameter collected for the patients are S creatinine, fasting blood sugar, lipid profile, S calcium and S 

phosphorus. All laboratory tests were done in a single laboratory using ORTHOCLINICAL VITROS 350 chemistry system. We examined the eGFR to see 

if change in uric acid is affected by the level of eGFR. To estimate GFR, Cockcroft Gault formula was used during the same day the uric acid was measured. 

Abstract 
Objective: This study was designed to estimate the prevalence, risk factors of post transplant hyperuricemia and to establish the serial changes in eGFR 

and uric acid in adult renal transplant recipients. 

Methods: A retrospective observational study on 84 adult renal transplant recipients was conducted between January 2012 and January 2014 in 

PGIMER and Dr RML hospital, New Delhi, India. Clinical and laboratory data were obtained from hospital electronic database. 

Results: Of 84 patients selected for this study 56 were males and 28 females. The median age was 31 yrs. Hyperuricemia was detected in 48.9% of the 

recipients at one month from transplantation. After 6 months there is a 15% increase in the number of hyperuricemic subjects. Mean eGFR decreased 

significantly along with an increase in the uric acid concentration during first year in the patients found hyperuricemic at 1 month of transplantation. 

Conclusion: eGFR, serum phosphorus, serum cholesterol levels were risk factors for hyperuricemia in renal recipients. The risk is more in subjects who 

demonstrated increase uric acid level immediately post transplant. 

Keywords: renal transplant recipients, hyperuricemia, eGFR 

 

mailto:drabaruah15@gmail.com


Baruah et al                                                                                                                                                                           212 

IJBR (2014) 05 (03)                                www.ssjournals.com  

Hyperuricemia was defined as serum uric acid ≥ 6.0mg/dl in women and uric acid ≥ 7.0 mg/dl for men. The ethical clearance for this study has been taken 
from the hospital administration.  

2.1 Statistical analysis 

Statistical analysis was performed using SPSS. Data was reported as mean ±SD. Quantitative variables were expressed as mean ± SD, while 

qualitative variables were shown by numbers and percentages. Comparison among variables was performed using Student T test.  All reported P values were 

two sided and P value of ≤ 0.05 was considered to be statistically significant.   

 

3. Results 
For this study a total of 84 patients were selected. Out of these 56 were males and 28 females. The mean age of the patients is 31 yrs (15-45yrs). 

The various characteristics of the patients selected for the study are depicted in Table 1. Comparison between normouricemic and hyperuricemic groups at 1 

month after transplantation is shown in Table 2. The table clearly shows differences in serum creatinine, cholesterol, calcium, phosphate and hemoglobin 

between the hyperuricemic and normouricemic groups. 

The patients who have increased uric acid at 1 month of transplantation are further followed and investigated at 6 months and 12 months. These 

patients who are at increased risk clearly shows increase in the serum creatinine and decrease in the mean eGFR. Also there i s an increasing trend of serum 

phosphorus and cholesterol levels. Univariate correlation analysis between uric acid and other variables demonstrated positive correlation between 

hyperuricemia and serum creatinine (p value=0.003), serum cholesterol (p value= 0.03) and phosphorus (p value=0.05) while negative correlation is found 

between hyperuricemia and eGFR (p value <0.002).   

Table 1. Demographic and laboratory data of recipients 

                 Variables Overall (n-84) 

Age ( years) 31 ± 10 

Body weight ( KG) 59 ± 11 

Male / female( number) 56/28 

Diabetes mellitus (Y/N) 26 (30.9%)/58(69.1%) 

Hypertension (Y/N) 53 (63%)/31(37%) 

cyclosporin 64 (76%) 

Mycophenolate mofetil 48 (57%) 

Serum creatinine (mg/dl) 1.86 ± 1.0 

Uric acid (mg/dl) 6.98 ± 1.9 

Fasting blood sugar (mg/dl) 96 ± 26 

Cholesterol (mg/dl) 167 ± 42 

Triglyceride (mg/dl) 154 ± 90 

HDL (mg/dl) 40 ± 11 

Urea (mg/dl) 48 ± 21 

Calcium (mg/dl) 9.0 ± 0.9 

Phosphorus (mg/dl) 4.3 ± 0.9 

Hemoglobin (g/dl) 11.5 ± 1.5 

eGFR ( mL/min/1.73 m2) 65.54 ± 11.6 

Diuretics  4 (4.7%) 

ACEi  58(70.2%) 

 

Table 2:  Variables at 1 month between normouricemic and hyperuricemic patient 

Variables Normouricemia Hyperuricemia P value 

Age ( recipient) 31 ± 10 32.4 ± 8.2 0.4 

Age ( donor) 39 ± 12 36 ± 6 0.6 

creatinine 1.2 ± 0.7 1.9 ± 0.8 0.002 

hemoglobin 12.0 ± 1.6 10.4 ± 2.2 0.07 

calcium 8.6 ± 1.2 9.4 ±0.6 0.09 

phosphorus 3.1 ±0.9 4.8 ± 0.6 0.006 

hypertension 88% 83% 0.4 

Fasting blood sugar 93 ± 32 90 ± 21 0.4 

cholesterol 154 ± 35 176 ± 29 0.02 

triglyceride 152 ±78 189 ± 62 0.07 

HDL 43 ± 12 34 ± 8 0.03 

Cyclosporine (Y/N) 31(74%)/12(24%) 31(76%)/10(24%) 0.42 

diuretics 3(6.9%)/40(93.1%) 1(2.43%)/40(97.57%) 0.8 

ACE inhibitors 10(24%)/33(76%) 11(26.8%)/30(73.2%) 0.76 

eGFR 70.7± 12.6 52.4± 16.4 0.004 

 

Table 3: Variables at different time on patients of hyperuricemia found at 1 month 

Variables 1 Month 6 Months 12 Months 

eGFR 52.4± 16.4 48.2 ± 22.1 40.8 ± 18.4 

Uric acid (mg/dl) 7.9 ± 0.9 8.2 ± 1.2 9.4 ± 1.5 

Fasting blood sugar (mg/dl) 90 ± 21 92 ± 21 92 ± 18 

Calcium (mg/dl) 9.4 ± 0.6 8.6 ± 0.6 9.3 ± 0.8 

Phosphorus (mg/dl) 4.8± 0.6 5.2 ± 0.6 5.8 ± 1.0 

Cholesterol (mg/dl) 176 ± 29 185± 33 190 ± 53 

Triglyceride (mg/dl) 189 ± 62 156 ± 67 159 ± 78 

HDL (mg/dl)  43 ± 12 37 ± 6 30 ± 4 

Creatinine (mg/dl) 1.9 ± 0.8 2.3 ± 0.5 2.9 ± 0.3 
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4. Discussion 
All the patients in this study received grafts from living donors. 85% of the renal grafts are from genetically related donors. Post operatively 

patients received cyclosporine, mycophenolate mofetil, azathioprin, sirolimus or tacrolimis. Cyclosporine and other calcinurin inhibitors are known causes of 

hyperuricemia2,29-35. We found in this study that cyclosporine is associated with 76% of the patients with increase uric acid level. But this is in 

contraindication to another study by Kanby M who found that uric acid level didn’t differ significantly between renal transplant recipients receiving 

cyclosporine and non calcinurin inhibitors 36. Also during the course of study 15% of normouricemic patients after 1 month of kidney transplant were 

converted at 6 months to patients having high uric acid level (data not shown).Our finding is consistent with  adult kidney transplantation37,38 and other solid 

organ transplantation39,40,41.   

This study does not show any relationship between high uric acid level and fasting blood sugar levels contrary to an epidemiological survey 42. 

However our study shows a clear relationship between hyperuricemia and derangements in the lipid profile. Progression of the cardiovascular disease with 

high uric acid levels has also been postulated by many researchers43,44.  

In this study we also evaluated the changes in uric acid with kidney function (eGFR). Our study clearly shows that increase in uric acid follows a 

decrease in eGFR along with an increase in creatinine levels. This is in accordance with Armstrong et al45, who found an inverse relationship between 

baseline uric acid and eGFR in 90 renal transplant recipients. However Gores et al studying 262 patients found severely hyperuricemic cases had a mean 

Creatinine similar to those with normal uric acid46. There are also several studies that shows that increase uric acid is a major risk factor for cardiovascular 

disease, kidney disease, pregnancy related complications and concomitant mortality47,48. Gerhardt et al found out that hyperuricemic patients have lower 5 

year survival rate than normouricemic patients49. 

The unique feature of this study is the measurement of serum uric acid at multiple time point’s .Although this study has a serious limitation of 

size and duration of follow up and because of its retrospective design residual confounding factors cannot be excluded. Despite these limitations our study 

has several strengths including selection of only those patients who are found to be hyperuricemic after transplantation and serial measurement of 

parameters.  In conclusion in this retrospective study we found a significant association between serum uric acid levels with eGFR and SCr in patients who 

are found hyperuricemic post transplant. Therapy should therefore be directed to these high risk groups to prevent morbidity and mortality.     
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