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ABSTRACT. Acute kidney injury is widely recognized in acute urate nephropathy, but hyperuricemia is now 

considered as a threat for acute kidney injury and its mortality. The objective of the study was to observe 

the effect of uric acid levels in patients with acute kidney injury as a predictor of mortality. A cross-sectional 

study was conducted at inpatients nephrology department of Pakistan Institute of Medical Sciences, 

Islamabad from May 2019 to May 2020. The outcome of the study was measured in terms of normal and 

elevated uric acid levels in acute kidney injury patients. 196 patients with acute kidney injury, who were 

followed up through history, examination and serum markers included in this study. The association of the 

outcome with serum uric acid levels was analyzed using the chi-square test.The mean age of the patients 

was 46.54 ± 19.06 years. It included 115 (58.7%) males and 81 (41.3%) females. The average level of uric acid 

was 7.29 ± 2.35 mg/dL. 158 (80.6%) patients were discharged and 38 (19.4%) expired. Serum uric acid is 

positively interrelated with renal function test levels. The correlation was significant with a p-value ≤ 0.05. 

The mean uric acid of individuals who expired was significantly more than the mean uric acid of discharged 

patients (p = 0.0001). Out of 158 discharged patients 56 (35.44%) had hyperuricemia and out of 38 expired 

patients 32 (84.2%) had hyperuricemia. As a result, it was seen that among the patients who had expired 

increased levels of uric acid were seen (p>0.0001). The study concluded that high uric acid is a predictor of 

the outcome of patients with acute kidney injury. 
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Introduction 

Acute kidney injury (AKI) is an event of acute or subacute loss of kidney function for a period ranging from 

7 to 90 days (Gameiro et al., 2020). It is a condition with multiple underlying causes and risk factors, mostly 

seen in ICU and less commonly observed in community settings (Louzada & Ferreira, 2021). The causes 

include hyperuricemia, radiographic contrast agents, hemolysis, rhabdomyolysis, hypercalcemia, and 

poisonous substances, among other pre-renal, renal and post-renal causes (Alscher et al., 2019). The 

classification criteria of AKI is RIFLE (Risk, Injury, Failure, Loss of kidney function, and End-stage kidney 

disease) (Koza, 2016).  

Uric acid is the end product of purine metabolism (Muiesan et al., 2016). The kidneys excrete two-thirds 

of the uric acid while the rest of one-third is eliminated via GI tract. Increase in production or impaired 

excretion of uric acid can cause hyperuricemia (Maiuolo et al., 2016). Uric acid is broken down by urine 

excreted oxidase (urease) to allantoin. Raised uric acid levels are defined as UA levels ≥ 6.5 mg/dl or 7 mg/dl 

in men and ≥ 6 mg/dl in women. A number of studies suggested that serum uric acid was an independent risk 

factor for renal and cardiovascular disease and could predict a high mortality in patients with hypertension, 

heart failure and diabetes. It has been identified as a marker of renal diseases (Romi et al., 2017). 

Many researchers have concluded that raised serum uric acid levels are a risk factor for the development of 

systemic diseases like hypertension, chronic kidney disease and cardiovascular disease (Srivastava et al., 2019).  

Role of uric acid in the acute kidney injury is widely recognized in acute urate nephropathy but the 

hyperuricemia is now also considered among one of the independent risk factors for AKI mortality (Maruhashi 

et al., 2018). It’s levels in the serum rise to peak in 18-24 hours and level more than 15 mgdL-1 is associated 

with significant mortality in patients who develop AKI with previously normal uric acid levels (Goldstein 
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et al., 2016). Serum uric acid has a significant role in pathogenesis of renal vasoconstriction, endothelial 

dysfunction, pro-inflammatory, pro-oxidative, antiangiogenic properties and disturbances in autoregulation 

causing acute kidney injury (Tanaka et al., 2018). It is seen that although uric acid has an antioxidant effect 

but the net effect leads towards AKI (Sánchez-Lozada, 2018). Elevated serum uric acid is associated with the 

risk of gout and uric acid stones which may lead to acute kidney injury (Nigam & Bhatnagar, 2018). However, 

the objective of this study was to observe the effect of uric acid levels in acute kidney injury patients as a 

predictor of their mortality. 

Methodology 

The present research was a cross-sectional study and conducted at inpatients nephrology department of 

Pakistan Institute of Medical Sciences, Islamabad from May 2019 to May 2020. A sample of 196 patients with 

acute kidney injury participated in the study by consecutive non-probability sampling. Patients with no 

previously known renal disease, acute kidney injury caused by acute glomerulonephritis, drug use, toxin-

mediated, acute ischemia, acute infections, and idiopathic causes were included in the study. Those with 

acute on chronic renal failure, chronic kidney diseases, chronic glomerulonephritis, diabetes mellitus, 

hypertension, chronic heart failure, chronic liver failure, chronic infectious disease, organ transplant, 

autoimmune diseases, and immuno-compromised states were excluded from the study. 

After approval from the ethical committee (10/PIMS/IRB-2019) of the hospital, study participants were 

informed about the purpose, procedures, and importance of the study. Written consent was taken from each 

participant/close relative. Relevant medical history was taken from the patient or the attendant regarding 

etiology. Blood samples for serum uric acid, urea and creatinine were taken at admission and sent to the 

hospital pathology laboratory. Serum uric acid levels were measured with an autoanalyzer that used a 

phosphotungstic acid reagent. 

At the end of the hospital stay, the outcome of the patient in terms of discharged or expired was 

documented from a valid patient medical record. All data were stored on specially designed proforma 

separately for each case along with the photocopies of the original lab reports to minimize bias. Each case 

was verified and then entered on Excel sheet. 

SPSS version 23 was used to record and analyze the gathered data. For quantitative variables (serum urea, 

age, creatinine, and levels of uric acid), mean and standard deviations were calculated. Calculation of 

frequencies was done for qualitative variables like gender, etiology, and outcome. Association of outcome 

with serum uric acid levels was analyzed using the chi-square test, keeping a 95% confidence interval with 

the significant level of ≤ 0.05. 

Results 

The study included a total of 196 subjects with their ages ranging from between 16-82 years (mean age = 

46.59 ± 19.06 years). It included 115 (58.7%) males and 81 (41.3%) females. The frequency and percentage of 

causes of AKI like dehydration secondary to fluid loss, hypotension secondary to blood loss (antepartum 

hemorrhage and postpartum hemorrhage and post-operative), septicemia, drug induced acute interstitial 

nephritis, glomerulonephritis and tumor lysis syndrome (malignancies) were recorded (Table 1). 

Table 1. Causes of acute kidney injury in patients, n = 196. 

Causes of AKI Frequency Percentage 

Dehydration 79 40.3% 

Hypotension 59 30.1% 

Septicemia 40 20.4% 

Drug induced 11 5.6% 

Glomerulonephritis 5 2.5% 

Tumor lysis syndrome 2 1% 

Total 196 100% 

 

Out of the total 158 (80.6%) patients were discharged and 38 (19.4%) expired. In all patients, uric acid 

levels ranged from 3.7 to 15.8 mg dL-1 with a mean of 7.29 ± 2.35 mg dL-1 was recorded. The urea levels ranged 

from 48 to 735 mg dL-1 with a mean of 212.2 ± 109.8 mg dL-1 and the creatinine levels ranged from 1.3 to 34 
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mg dL-1 with a mean of 7.2 ± 4.7 mg dL-1 was recorded. There was significant association of uric acid levels 

between discharged patients and expired patient of acute kidney injury observed (Table 2). There was direct 

relation between serum uric acid, serum urea levels and creatinine observed (Table 3).  

Table 2. Association of uric acid levels in AKI patients, n = 196. 

Outcome Mean SD χ2 value* p-value 

Uric acid levels 
Discharged 6.84 2.12 

114.254 .0001 
Expired 9.18 2.38 

*: Chi square test. 

Table 3. Correlation between uric acid, urea and creatinine levels in AKI patients, n = 196. 

 Uric acid levels Urea levels Creatinine level 

Uric acid levels 
Correlation coefficient .226 1.00 1.00 

Sig. (2-tailed) .001 - - 

Urea levels 
Correlation coefficient 1.00 .226 1.00 

Sig. (2-tailed) - .001 - 

Creatinine levels 
Correlation coefficient 1.00 1.00 .150 

Sig. (2-tailed) - - .036 

 

Pearson test for correlation coefficient and p-value showed the strength of the relationship between uric 

acid, urea and creatinine levels (p = 0.001, 0.001 & 0.036) respectively. 

The outcome of normal uric acid level and hyperuricemia (elevated uric acid level) was measured in 

discharged patients and expired patients (Table 4). 

Table 4. Statistics of normal and elevated uric acid levels in AKI patients, n = 196. 

Outcome; uric acid levels Frequency Percentage 

Discharged patients 

Normal 102 64.55 

Elevated 56 35.44 

Total 158 100 

Expired patients 

Normal 6 15.8 

Elevated 32 84.2 

Total 38 100 

Chi square value 46.752 p-value .0001 

 

The results showed that the group who expired had a higher proportion of individuals with hyperuricemia. Out 

of 38 expired patients; 25 had septicemia, 2 had drug induced acute interstitial nephritis, 1 had glomerulonephritis, 

1 had tumor lysis syndrome, and 9 had hypotension secondary to dehydration or blood loss. 

Discussion 

To compare the outcomes in normal and elevated uric acid groups, this study included 196 patients with 

acute kidney injury. The average uric acid level found was 7.29 ± 2.35 mg/dL. 158 (80.6%) patients were 

discharged and 38 (19.4%) expired. Serum uric acid had a direct relation with urea and creatinine levels; p ≤ 0.05. 

The mean uric acid of expired individuals was significantly more than the mean uric acid of discharged patients 

(p = 0.0001). The discharged patients had 35.44% hyperuricemia and the expired patients had 84.2% 

hyperuricemia. Hence, proven that uric acid levels in patients who expired were significantly raised (p = 0.0001). 

Similar studies on the subject are lacking in our setup. A study done by Haq et al., (2010) and in their study, 

the relationship between serum uric acid, serum urea & creatinine was observed. Patients more than 40 years 

with blood urea ≥ 40 mgdL-1& serum creatinine ≥ 1.3 mgdL-1. Majority patients were males and with normal 

RFTs (urea & creatinine). Some patients were found to have increased serum uric acid. Patients with deranged 

RFTs had raised serum uric acid levels (p ≤ 0.05). Serum uric acid levels didn’t show a high percentage of 

association with cause of renal disease. 

Hyperuricemia has an adverse effect on various diseases such as hypertension, heart failure and renal failure 

(Srivastava et al., 2019). Wasserman et al., (2010) studied the trend of serum uric acid through epidemiological, 

clinical & lab data. The range of serum uric acid, mean at admission were 1.2 to 24 mgdL-1, 6.1 ± 2.7 mg dL-1. It was 

noted that uric acid was directly proportional to mortality (p = 0.025) and was a prognostic factor for mortality in 
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variable regression analysis (CI:95%, range 1.00-1.22; p = 0.04; odds ratio: 1.11). In patients having a normal uric 

acid, the rate of mortality was 5%, whereas, in those with raised uric acid levels the rate went up to 27%. It was 

therefore, proven that serum uric acid is an important mortality predictor in patients. 

A similar study was also done on children by Hooman et al., (2010). Patients with serum uric acid (SUA) ≥ 

8 mg dL-1were taken as subjects. Expired patients showed the relation between mortality and SUA (p ≤ 0.05), 

a relative risk was 1.88. The relative risk of death calculated in patients who required vasopressor and had 

serum uric acid ≥ 8 mg dL-1was 1.04 and 1.33 in those who needed mechanical ventilation. It was noticed that 

there was poor prognosis (p = 0.001) in patient that needed to be put on mechanical ventilation (p = 0.001) 

and vasopressor. In pediatric cases, SUA is not independently associated with mortality. Instead, use of 

mechanical ventilation and inotropic agents has a much more significant prognostic value and the only place 

where we do take the role of SUA in to account is in sepsis (Lidén, 2018). 

Uric acid also plays a role in chronic kidney disease. A study carried out in Thailand on the workers of electric 

generation authority of Thailand showed that a low GFR (≤ 60) increased from 1.7 to 6.8% and raised creatinine 

was 6.8% which increased to 16.9%. The odds ratio for decreased kidney function was 1.82 (1.12 to 2.98), for 

hyperuricemia 2.57 (1.0 to 6.81), for systolic hypertension 1.68 (1.02 to 2.77) (Thawornchaisit et al., 2015). 

The mechanism by which raised SUA leads to renal vasoconstriction and hypertension causing 

hypertension and kidney disease (Barkas et al., 2018). To study the relation between decreased kidney 

function and uric acid, a study was carried on data of cardiovascular and patients from a group with 

atherosclerosis. Mean GFR was 90.4 ± 19.4 mL min-11.73 m-2, mean creatinine was 0.9 ± 0.2 mgdL-1, and uric 

acid was 5.9 ± 1.5 mgdL-1 at baseline. 2.3% individuals had kidney disease by creatinine increase, while 5.6% 

had kidney disease by GFR decrease at follow-up period. In creatinine-based and GFR, baseline uric acid level 

was associated with increased risk of kidney disease (CI;95%, range 1.01 to 1.14 [odds ratio 1.07] and CI;95%, 

range 1.02 to 1.21 [odds ratio 1.11], respectively) (Rincon-Choles et al., 2017). 

Therefore, elevated uric acid levels affect the renal functions in many ways; i) a direct relation of general 

population getting affected with incident kidney disease. ii) Can predict progression of renal disease. iii) Are 

linked to pathogenesis and progression of hypertension and hypertension associated ESRD. iv) Can predict 

mortality in acutely sick patients including patients with acute kidney injury (Kamei et al., 2014). 

No local study has directly studied the prognostic significance of uric acid in acute kidney injury. Testing 

uric acid is a simple test and easy test and can help categorize those acute kidney injury patients with poor 

prognosis and requiring aggressive and intensive therapy and ICU care. More studies on a larger scale with a 

prospective study design and control of confounding factors can provide more robust evidence in this regard. 

Conclusion 

This study concluded that as proven uric acid has a good predictor cause of mortality among patients with 

AKI and can therefore, be used as a tool to predict mortality at admission that help us in categorizing patients 

for aggressive therapy and ICU admissions. 

References 

Alscher, M. D., Erley, C., & Kuhlmann, M. K. (2019). Acute renal failure of nosocomial origin. Deutsches 

Ärzteblatt International, 116(9), 149-158. https://doi.org/10.3238/arztebl.2019.0149 

Barkas, F., Elisaf, M., Liberopoulos, E., Kalaitzidis, R., & Liamis, G. (2018). Uric acid and incident chronic 

kidney disease in dyslipidemic individuals. Current Medical Research and Opinion, 34(7), 1193-1199. 

https://doi.org/10.1080/03007995.2017.1372157 

Gameiro, J., Fonseca, J. A., Outerelo, C., & Lopes, J. A. (2020). Acute kidney injury: from diagnosis to 

prevention and treatment strategies. Journal of Clinical Medicine, 9(6), 1704-1724. 

https://doi.org/10.3390/jcm9061704 

Goldstein, S. L., Mottes, T., Simpson, K., Barclay, C., Muething, S., Haslam, D. B., & Kirkendall, E. S. (2016). 

A sustained quality improvement program reduces nephrotoxic medication-associated acute kidney 

injury. Kidney International, 90(1), 212-221. https://doi.org/10.1016/j.kint.2016.03.031 

Haq, A. U., Ahmad, Z., & Rehman, J. U. (2010). Association of serum uric acid with blood urea and serum 

creatinine. Pakistan Journal of Physiology, 6(2), 46-49. 



Serum uric acid as a predictor of mortality in acute kidney injury Page 5 of 5 

Acta Scientiarum. Health Sciences, v. 47, e67010, 2025 

Hooman, N., Mehrazma, M., Nakhaii, S., Otukesh, H., Moradi-Lakeh, M., Dianati-Maleki, N., & Ehteshami-

Afshar, A. (2010). The value of serum uric acid as a mortality prediction in critically ill children. Iranian 

Journal of Pediatrics, 20(3), 323-329. 

Kamei, K., Konta, T., Hirayama, A., Suzuki, K., Ichikawa, K., Fujimoto, S., ... & Watanabe, T. (2014). A slight 

increase within the normal range of serum uric acid and the decline in renal function: associations in a 

community-based population. Nephrology Dialysis Transplantation, 29(12), 2286-2292. 

https://doi.org/10.1093/ndt/gfu256 

Koza, Y. (2016). Acute kidney injury: current concepts and new insights. Journal of Injury and Violence 

Research, 8(1), 58-62. https://doi.org/10.5249/jivr.v8i1.610 

Lidén, M. (2018). A new method for predicting uric acid composition in urinary stones using routine single-

energy CT. Urolithiasis, 46(4), 325-332. https://doi.org/10.1007/s00240-017-0994-x  

Louzada, C. F., & Ferreira, A. R. (2021). Evaluation of the prevalence and factors associated with acute 

kidney injury in a pediatric intensive care unit. Jornal de Pediatria, 97, 426-432. 

https://doi.org/10.1016/j.jped.2020.08.003 

Maiuolo, J., Oppedisano, F., Gratteri, S., Muscoli, C., & Mollace, V. (2016). Regulation of uric acid 

metabolism and excretion. International Journal of Cardiology, 213, 8-14. 

https://doi.org/10.1016/j.ijcard.2015.08.109 

Maruhashi, T., Hisatome, I., Kihara, Y., & Higashi, Y. (2018). Hyperuricemia and endothelial function: From 

molecular background to clinical perspectives. Atherosclerosis, 278, 226-

231.https://doi.org/10.1016/j.atherosclerosis.2018.10.007 

Muiesan, M. L., Agabiti-Rosei, C., Paini, A., & Salvetti, M. (2016). Uric acid and cardiovascular disease: an 

update. European Cardiology Review, 11(1), 54-59. https://doi.org/10.15420/ecr.2016:4:2 

Nigam, S. K., & Bhatnagar, V. (2018). The systems biology of uric acid transporters: the role of remote 

sensing and signaling. Current Opinion in Nephrology and Hypertension, 27(4), 305-313. 

https://doi.org/10.1097/mnh.0000000000000427 

Rincon-Choles, H., Jolly, S. E., Arrigain, S., Konig, V., Schold, J. D., Nakhoul, G., Navaneethan S. D., Nally Jr., 

J. V., &Rothberg, M. B. (2017). Impact of uric acid levels on kidney disease progression. American Journal 

of Nephrology, 46(4), 315-322. https://doi.org/10.1159/000481460 

Romi, M. M., Arfian, N., Tranggono, U., Setyaningsih, W. A. W., & Sari, D. C. R. (2017). Uric acid causes 

kidney injury through inducing fibroblast expansion, Endothelin-1 expression, and inflammation. BMC 

Nephrology, 18(1), 1-8.https://doi.org/10.1186/s12882-017-0736-x  

Sánchez-Lozada, L. G. (2018). The pathophysiology of uric acid on renal diseases. Contributions to 

Nephrology, 192, 17–24. https://doi.org/10.1159/000484274 

Srivastava, A., Palsson, R., Leaf, D. E., Higuera, A., Chen, M. E., Palacios, P., Baron, R. M., Sabbisetti, V., 

Hoofnagle, A. N., Vaingankar, S. M., Palevsky, P. M., & Waikar, S. S. (2019). Uric Acid and Acute Kidney 

Injury in the Critically Ill. Kidney Medicine, 1(1), 21–30. https://doi.org/10.1016/j.xkme.2019.01.003 

Tanaka, A., Kawaguchi, A., Tomiyama, H., Ishizu, T., Matsumoto, C., Higashi, Y., Takase, B., Suzuki, T., 

Ueda, S., Yamazaki, T., Furumoto, T., Kario, K., Inoue, T., Koba, S., Takemoto, Y., Hano, T., Sata, M., 

Ishibashi, Y., Maemura, K., Ohya, Y., … Node, K. (2018). Cross-sectional and longitudinal associations 

between serum uric acid and endothelial function in subjects with treated hypertension. International 

Journal of Cardiology, 272, 308–313. https://doi.org/10.1016/j.ijcard.2018.06.017 

Thawornchaisit, P., De Looze, F., Reid, C. M., Seubsman, S. A., Tran, T. T., Sleigh, A., & Thai Cohort Study 

Team. (2015). Health-risk factors and the prevalence of chronic kidney disease: cross-sectional findings 

from a national cohort of 87 143 Thai open university students. Global Journal of Health Science, 7(5), 59-

72. https://doi.org/10.5539/gjhs.v7n5p59 

Wasserman, A., Shnell, M., Boursi, B., & Guzner-Gur, H. (2010). Prognostic significance of serum uric acid in 

patients admitted to the department of medicine. The American Journal of the Medical Sciences, 339(1), 

15-21. https://doi.org/10.1097/maj.0b013e3181bbb647 


