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Abstract 

Background: Urinary tract infections (UTIs) are among the most frequent types of 

bacterial infections. Acute kidney injury (AKI) is also commonly experienced by 

hospitalized patients. There is a critical connection between UTIs and AKI. To determine 

the association of AKI with UTI, and its prognostic significance with the risk factors for 

developing AKI in hospitalized patients with UTI. 

Methods: This is a prospective cohort study conducted at Isra University Hospital from 

March 2025 to August 2025. Patients aged >18 years, admitted to the hospital with a 

diagnosis of UTI and diagnosed with AKI during hospitalization were included in the 

study. Data was collected and analyzed using SPSS. Continuous variables were 

demonstrated as mean ± standard deviation (SD), while, categorical variables were shown 

as frequencies and percentages. Chi-square test and Independent t-test was used to 

determine associations between categorical variables vs AKI and between continuous 

variables vs. AKI, respectively.  

Results: The total participants included in the study were 270. The mean age of the 

participants was 51 ± 20.01 years. Among them, 125 (46.3%) participants were male while, 

145 (53.7%) were female. AKI was diagnosed in 100 (37%) of the patients who completed 

the study. Patients who developed AKI experienced higher average serum creatinine levels 

(1.87 ± 0.48) and serum urea concentrations (55.18 ± 13.90) compared to participants who 

did not develop AKI (p < 0.001). Compared to patients without AKI, patients with AKI had 

significantly longer lengths of hospital stays (13.83 ± 3.79 days vs. 8.11 ± 3.19 days, p < 

0.001). Diabetes was more prevalent in AKI patients (60%) compared to non-diabetic 

patients (28.2%) and was significantly associated with AKI (p < 0.001). 

Conclusion: The occurrence of AKI was associated with a variety of clinical outcomes 

such as longer hospital stays, greater chance of admission to ICU, and increased mortality. 

Certain comorbid conditions, especially diabetes, hypertension, and sepsis were recognized 

as significant contributors to AKI among hospitalized patients with UTI.  
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INTRODUCTION 

 

Urinary tract infections (UTIs) are among the most frequent types of bacterial infections seen in clinical settings 

and are considered an important cause of morbidity (1,2). A large number of hospital admissions are due to 

UTIs, and a large portion of healthcare resource usage in the adult population is due to UTIs (3). The clinical 

presentation of a UTI varies from uncomplicated cystitis to more complicated forms such as pyelonephritis and 

urosepsis; all of which can lead to significant systemic complications (4). Because UTIs can progress rapidly, 

and have higher rates of antimicrobial resistance, as well as presenting a greater risk for adverse outcomes, this 

is of particular concern in hospitalized patients (5). 

Acute kidney injury (AKI) is also commonly experienced by hospitalized patients and is characterized by an 

abrupt decrease in renal function. There is an increased mortality rate for patients with AKI compared with 

patients without renal impairment; therefore, patients who have AKI are likely to have lengthened hospital stays, 

increased costs to the healthcare system, and a more significant likelihood of developing chronic kidney disease 

(CKD) (6,7). Additionally, even mild degrees of renal impairment can adversely affect patient prognosis; AKI is 

of primary concern to acutely ill patients, and early detection and management are essential due to the clinical 

and economic implications associated with AKI (8). 

There is a critical connection between UTIs and AKI. There are several reasons that lead to kidney injury in 

patients who have UTIs: urinary obstruction through an infection or another means leading to decreased renal 

blood flow (hypoperfusion) and/or systemic inflammation causing an increase in the inflammatory mediators 

(cytokines, chemokines, etc.) present in the body (9). The presence of complicated urinary tract infections, such 

as those associated with bacteria in the bloodstream (bacteremia), can set off a chain reaction in the body which 

includes decreased blood volume (hypovolemia), hypotension (low blood pressure) (10), and increased 

inflammation leading to hemodynamic (blood flow) instability as well as a cascade of inflammatory reactions 

that lead to kidney damage. In addition to these factors, pre-existing conditions such as diabetes mellitus, 

hypertension, and chronic kidney disease make patients more susceptible to developing AKI when they present 

with a UTI (11). 

Detecting AKI in patients with UTI may help health care providers immediately treat their patients to improve 

their outcomes and reduce the anticipated increased length of stay, therapy cost, and mortality rates. AKI can 

negatively affect the course of treatment; timely recognition and treatment of patients with UTI who are at high 

risk for developing AKI is a critical prevention strategy that may help improve outcomes in patients presenting 

to an emergency room with an UTI (12). This link, however, is not clearly defined in research literature with 

estimates of AKI in UTI patients varying dramatically by report; previously published studies demonstrate that 

there are few studies on UTI-related AKI in resource-limited countries. 

The amount of published data on the prevalence of AKI in hospitalized patients with UTI in Pakistan is 

relatively small, as are the studies that profile the characteristics of local risk factors for patients that develop 

AKI due to UTI. Closing this gap is critically important for improving the quality of care and making better 

clinical decisions. 

This study aims to determine how often patients with UTI develop AKI, examine the prognostic value of AKI 

for UTI-related clinical outcomes, and identify UTI patients’ risk factors that predispose them to the 

development of AKI. 

 

MATERIALS AND METHODS 

 

This is a prospective cohort study conducted at Isra University Hospital from March 2025 to August 2025. 

Ethical approval was obtained from Research Ethics Committee of Isra University (Approval no. 

IU/CP.REC(FCS)/2025/418 on March 11, 2025). Written informed consent was taken from the participants. 

Participant confidentiality was ensured by assigning unique identification codes in place of personal 

information. The study was conducted in accordance with the ethical principles outlined in the Declaration of 

Helsinki. The sampling technique was purposive nonprobability sampling. 

Patients aged >18 years, admitted to the hospital and had a diagnosis of UTIs during hospitalization were 

included in the study. Patients with a diagnosis of end-stage renal disease (ESRD) with or without dialysis and 

having UTI along with other susceptible infections like RTI were not included I the study. Patients who were 

already on diuretics were also excluded from the study. 

A 30 ml midstream urine sample was collected in a plastic container labeled with the name of the patient and 

date. A urine sample was analyzed with a visual exam, dipstick test, and a microscopic exam. A blood sample 

was collected for urea and creatinine by using a 5cc syringe and serum urea and creatinine was measured by 

using the principal photometric method and the Jaffe method respectively. Then patients with UTI were 

followed during a hospital stay of more than 48 hours. Data regarding age, gender, comorbidities like 

hypertension, diabetes, CKD, sepsis and dehydration were collected. Laboratory parameters like baseline 

creatinine, serum creatinine and serum urea were also collected. AKI was defined according to KDIGO criteria 

as an increase in serum creatinine ≥0.3 mg/dL within 48 hours or ≥1.5 times baseline. 

Data was analyzed using SPSS. Continuous variables were demonstrated as mean ± standard deviation (SD), 

while, categorical variables were shown as frequencies and percentages. Chi-square test was used to determine 
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associations between categorical variables vs AKI. Independent t-test / Mann-Whitney U test was used to 

determine association between continuous variables among AKI and non-AKI patients. Multivariate logistic 

regression was used to determine independent predictors of AKI. p-value < 0.05 was considered statistically 

significant. 

 

RESULTS 

 

This study recruited 270 patients that were hospitalized for UTIs. The mean age of participants was 51 ± 20.01 

years. A majority of participants (145, or 53.7%) in the study were female, whereas 125 (46.3%) participants 

were male. The mean creatinine level at baseline was found to be 1.03 ± 0.30 mg/dL at the time of admission to 

the hospital, and the average serum creatinine upon discharge from the hospital was found to be 1.35 ± 0.58 

mg/dL. The mean serum urea level among all participants was equal to 39.28 ± 16.8 mg/dL. 

Diabetes was present in 108 (40%), hypertension in 114 (42.2%), CKD in 50 (18.5%), sepsis in 81 (30%), and 

dehydration in 88 (32.6%) participants. AKI occurred in 100 (37%) participants. The mean hospital stay was 

10.23 ± 4.4 days. 50 (18.5%) were admitted in ICU and 19 (7%) participants died.  

AKI was diagnosed in 100 (37%) of the patients who completed the study. Patients who developed AKI 

experienced higher average serum creatinine levels (1.87 ± 0.48) compared with patients who did not develop 

AKI (1.03 ± 0.37, p < 0.001) and patients who developed AKI had higher serum urea concentrations (55.18 ± 

13.90) compared to participants who did not develop AKI (29.93 ± 9.93, p < 0.001). No differences could be 

observed between baseline serum creatinine levels between patients who developed, or did not develop AKI (p 

= 0.908). Age (p = 0.113) was found to not be significantly different between AKI vs. non-AKI patients. 

Compared to patients without AKI, patients with AKI had significantly longer lengths of hospital stays (13.83 ± 

3.79 days vs. 8.11 ± 3.19 days, p < 0.001). In addition, the diagnosis of AKI was significantly associated with a 

higher frequency of ICU admissions and higher in-hospital mortality (p < 0.001) (Table 1).  

 

Table 1: Comparison of different variables among AKI and non-AKI patients.  

 

Variable AKI Absent (n = 170) AKI Present (n = 100) P-value 

Age (years), Mean ± SD 49.52 ± 19.84 53.53 ± 20.36 0.113 

Baseline Creatinine (mg/dL), Mean ± SD 1.03 ± 0.29 1.02 ± 0.30 0.908 

Serum Creatinine (mg/dL), Mean ± SD 1.03 ± 0.37 1.87 ± 0.48 < 0.001 

Serum Urea (mg/dL), Mean ± SD 29.93 ± 9.93 55.18 ± 13.90 < 0.001 

Length of Hospital Stay (days), Mean ± SD 8.11 ± 3.19 13.83 ± 3.79 < 0.001 

 

In terms of comorbid conditions, diabetes was more prevalent in AKI patients (60%) compared to non-diabetic 

patients (28.2%) and was significantly associated with AKI (p < 0.001). Similarly, hypertension was more 

prevalent in AKI patients (53%) compared to non-AKI patients (35.9%) (p = 0.006). The presence of CKD 

(25%) was also significantly associated with AKI (p = 0.035). Sepsis was also significantly associated with AKI 

(p < 0.001). However, dehydration was not significantly associated with AKI (p = 0.52). 

Diabetes, hypertension, and sepsis were identified as independent predictors of AKI in a multi-variable logistic 

regression analysis. The odds of developing AKI were 3.54 times higher in diabetic patients (OR = 3.541; p < 

0.001) and 2.113 times higher in hypertension patients (OR = 2.113; p = 0.010). There was an increased risk of 

developing AKI in the presence of sepsis (OR = 3.079; p < 0.001). There was no statistically significant 

association between CKD and AKI (p = 0.061). Age, dehydration, and baseline creatinine level were not 

significant independent predictors of AKI.  

 

DISCUSSION 

The aim of this study is to investigate the incidence of AKI in people admitted to hospital with a UTI and the 

subsequent impact of this on the outcome of their hospital stay. Our results show that among our cohort of 

patients with UTIs, 37% of these patients are diagnosed as having AKI while hospitalized. This finding 

indicates that the development of a significant renal complication such as AKI occurs relatively frequently for 

this patient population. Additionally, patients diagnosed as having AKI had worse outcomes than non-AKI 

patients, including longer lengths of stay, a higher likelihood of admission into an ICU, and a greater likelihood 

of dying prior to discharge. These results highlight that AKI is an important complication associated with UTIs 

and, therefore, contributes greatly to the overall burden of disease among patients who are hospitalized. 

Our group of patients developed AKI at rates consistent with previous literature describing the incidence of this 

complication among patients hospitalized due to severe or complicated UTIs. Research has shown that AKI may 

be diagnosed in approximately 15-40% of patients hospitalized for UTI when the infection can also be classified 

as being associated with a systemic inflammatory response or sepsis (10,13). Given that our study included a 

population consisting of only hospitalized patients, and many of whom had significant comorbidities or systemic 
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complications such as sepsis, it is reasonable to expect that we would find an increased rate of AKI among our 

study population than has been previously reported in the literature. It is likely that both the aforementioned 

conditions contributed to the susceptibility of our patients due to developing an acute kidney injury during their 

hospitalization as a result of the UTI. 

The pathophysiological connection linking AKI and UTI is multifactorial. Severe urinary 

infections/pyelonephritis cause systemic inflammatory responses which, when associated with poor renal 

perfusion, can lead to acute tubular injury (14). Toxins derived from the bacteria infecting the urinary tract and 

those inflammatory mediators released during a UTI may cause acute kidney injury through indirect means such 

as by causing renal microvascular and endothelial dysfunction (15). Additionally, hemodynamic 

instability/hypotension and dehydration associated with a serious UTI may also contribute to poor renal blood 

flow, thus precipitating acute kidney injury. These mechanisms interact to render patients with complicated 

UTIs particularly susceptible to AKI (16). 

A number of comorbid conditions were found to independently correlate with AKI among the UTI population 

studied. Diabetes, hypertension, and sepsis were determined to be independent predictors of AKI in multivariate 

analysis. The presence of diabetes places UTI patients at risk for kidney injury due to chronic microvascular 

disease and decreased renal reserve (17). Likewise, hypertension is a chronic change resulting in a greater 

susceptibility to acute insults of and to the kidneys (18). Conversely, sepsis is a defined cause of AKI due to 

systemic inflammatory activation, endothelial dysfunction, and alteration of renal hemodynamics (19). These 

results reinforce the need for identifying patients at high risk for AKI among those presenting with UTIs. 

In this study, one of the key findings was that patients who developed AKI had an increased length of stay in the 

hospital compared to those who did not have renal injury; furthermore, AKI was also associated with increased 

ICU admission rates and mortality rates. The results of this study are consistent with previous studies showing 

that AKI not only reflects the severity of the underlying illness but also contributes to worsening clinical status 

and deterioration (12). Renal dysfunction causes fluid and electrolyte imbalances, builds-up of metabolic waste 

products in the body, and leads to increased risk of other complications, thus prolonging hospitalization and 

increasing health care utilization (20). 

Interestingly, we noted no significant differences in baseline creatinine levels and age between patients with 

AKI and patients without AKI. This suggests that AKI can occur in patients without obvious pre-existing renal 

dysfunction. Therefore, solely relying on baseline renal function to determine risk for AKI may not be adequate. 

Thus, continuous monitoring of renal function parameters is very important during hospitalization, especially for 

patients with severe infections or multiple comorbidities. 

This study has a number of strengths. The prospective nature of the study facilitated systematic and comparable 

data collections for both AKI and non-AKI patients. Also, the use of clinical outcomes such as ICU admission, 

death and length of stay in the hospital adds a level of clinical relevance to this research project. Finally, an 

additional benefit of the research design is that the investigation of numerous co-morbidities provides insight 

into possible risk factors that may predispose UTI patients to renal complications. 

However there are several limitations to the study. The first limitation is that the study occurred at a single 

institution, thus limiting the generalizability of the results to other populations/healthcare settings. Second, the 

study did not assess patient UTIs according to severity or by the microbiological etiology or anatomical 

classification of their UTI infection, all of which may affect a patient’s risk for developing AKI. Finally, long-

term renal outcomes after discharge from the hospital were not evaluated; therefore it was not possible to assess 

the extent to which AKI caused the development of ongoing kidney dysfunction or if and how patients' renal 

function improved with time. 

 

CONCLUSION 

The incidence of AKI in hospitalized patients with UTI is substantial, with over 1/3rd developing AKI during 

hospitalization. This indicates a sizable burden of renal complications among these patients. The occurrence of 

AKI was associated with a variety of clinical outcomes such as longer hospital stays, greater chance of 

admission to ICU, and increased mortality. Certain comorbid conditions, especially diabetes, hypertension, and 

sepsis were recognized as significant contributors to AKI among hospitalized patients with UTI. Based on these 

findings, it appears that patients with UTI who also have comorbidities require close monitoring of their renal 

function while hospitalized. Additionally, the prompt recognition of patients at risk for AKI (due to either 

infection or comorbidities) and the prompt treatment of their infection and its associated risk factors may 

prevent AKI from occurring or progressing and may subsequently improve patient outcomes. Further multi-

centered studies involving larger cohorts, with prolonged follow-up, are warranted to identify the pathways that 

connect UTI and AKI and develop effective measures to prevent these complications. 

 

REFERENCES 

 

1. Medina M, Castillo-Pino E. An introduction to the epidemiology and burden of urinary tract infections. 

Ther Adv Urol. 2019;11:1756287219832172. doi:10.1177/1756287219832172 PubMed PMID: 31105774; 

PubMed Central PMCID: PMC6502976. 

2. Broughton E, Bektas M, Colosia A, Kuper K, Fernandez MM, Al-Taie A, et al. A Systematic Literature 

Review of the Epidemiology of Complicated Urinary Tract Infection. Infect Dis Ther. 2025 



 

TPM Vol. 32, No. S8, 2025        Open Access 

ISSN: 1972-6325 

https://www.tpmap.org/ 

 

3109 
 

    

Jun;14(6):1157–81. doi:10.1007/s40121-025-01149-8 PubMed PMID: 40268815; PubMed Central 

PMCID: PMC12151984. 

3. Zilberberg MD, Nathanson BH, Sulham K, Shorr AF. Descriptive epidemiology and outcomes of 

emergency department visits with complicated urinary tract infections in the United States, 2016-2018. J 

Am Coll Emerg Physicians Open. 2022 Apr;3(2):e12694. doi:10.1002/emp2.12694 PubMed PMID: 

35342898; PubMed Central PMCID: PMC8931190. 

4. Zilberberg MD, Nathanson BH, Sulham K, Shorr AF. Descriptive Epidemiology and Outcomes of 

Hospitalizations With Complicated Urinary Tract Infections in the United States, 2018. Open Forum Infect 

Dis. 2022 Jan;9(1):ofab591. doi:10.1093/ofid/ofab591 PubMed PMID: 35036460; PubMed Central 

PMCID: PMC8754377. 

5. Zilberberg MD, Nathanson BH, Sulham K, Shorr AF. Multiple antimicrobial resistance and outcomes 

among hospitalized patients with complicated urinary tract infections in the US, 2013-2018: a retrospective 

cohort study. BMC Infect Dis. 2021 Feb 8;21(1):159. doi:10.1186/s12879-021-05842-0 PubMed PMID: 

33557769; PubMed Central PMCID: PMC7869420. 

6. Esposito P, Cappadona F, Prenna S, Marengo M, Fiorentino M, Fabbrini P, et al. Acute kidney injury in 

hospitalized patients with real-life analysis of incidence and clinical impact in Italian hospitals (the SIN-

AKI study). Sci Rep. 2025 Apr 24;15(1):14261. doi:10.1038/s41598-025-96236-8 

7. Havaldar AA, Sushmitha EAC, Shrouf SB, H S M, N M, Selvam S. Epidemiological study of hospital 

acquired acute kidney injury in critically ill and its effect on the survival. Sci Rep. 2024 Nov 

15;14(1):28129. doi:10.1038/s41598-024-79533-6 PubMed PMID: 39548198; PubMed Central PMCID: 

PMC11568283. 

8. Desai AP, Knapp SM, Orman ES, Ghabril MS, Nephew LD, Anderson M, et al. Changing epidemiology 

and outcomes of acute kidney injury in hospitalized patients with cirrhosis - a US population-based study. J 

Hepatol. 2020 Nov;73(5):1092–9. doi:10.1016/j.jhep.2020.04.043 PubMed PMID: 32387698; PubMed 

Central PMCID: PMC7994029. 

9. Królicki T, Bardowska K, Kudla T, Królicka A, Letachowicz K, Mazanowska O, et al. Acute kidney injury 

secondary to urinary tract infection in kidney transplant recipients. Sci Rep. 2022 Jun 27;12:10858. 

doi:10.1038/s41598-022-15035-7 PubMed PMID: 35760823; PubMed Central PMCID: PMC9237017. 

10. KK H, T R. Prevalence, Risk Factors and Outcomes of Acute Kidney Injury among Hospitalized Patients 

with Urinary Tract Infection a Retrospective Cross-Sectional Study. International Journal of Nephrology 

and Kidney Failure. 2025 Jan 1;11. doi:10.16966/2380-5498.252 

11. Takeuchi T, Rahman AKMF, Ghazi L, Moe OW, Toto RD, Siew ED, et al. Epidemiological risk factors for 

acute kidney injury outcomes in hospitalized adult patients: a multicenter cohort study. Clin Kidney J. 2025 

Feb;18(2):sfae426. doi:10.1093/ckj/sfae426 PubMed PMID: 39935738; PubMed Central PMCID: 

PMC11811520. 

12. Zarbock A, Forni L, Koyner JL, Gómez H, Pannu N, Ostermann M, et al. Preventing acute kidney injury 

and its longer-term impact in the critically ill. Intensive Care Med. 2025 Jul;51(7):1331–47. 

doi:10.1007/s00134-025-08015-8 PubMed PMID: 40663138; PubMed Central PMCID: PMC12283467. 

13. Hsiao CY, Yang HY, Hsiao MC, Hung PH, Wang MC. Risk Factors for Development of Acute Kidney 

Injury in Patients with Urinary Tract Infection. PLoS One. 2015 Jul 27;10(7):e0133835. 

doi:10.1371/journal.pone.0133835 PubMed PMID: 26213991; PubMed Central PMCID: PMC4516244. 

14. Pietropaolo G, Di Sessa A, Tirelli P, Miraglia Del Giudice E, Guarino S, Marzuillo P. Kidney involvement 

during the course of febrile urinary tract infection. Pediatr Nephrol. 2025 Aug;40(8):2455–68. 

doi:10.1007/s00467-025-06695-4 PubMed PMID: 39998632; PubMed Central PMCID: PMC12187806. 

15. Chang YM, Chou YT, Kan WC, Shiao CC. Sepsis and Acute Kidney Injury: A Review Focusing on the 

Bidirectional Interplay. Int J Mol Sci. 2022 Aug 15;23(16):9159. doi:10.3390/ijms23169159 PubMed 

PMID: 36012420; PubMed Central PMCID: PMC9408949. 

16. Kellum JA, Romagnani P, Ashuntantang G, Ronco C, Zarbock A, Anders HJ. Acute kidney injury. Nat Rev 

Dis Primers. 2021 Jul 15;7(1):52. doi:10.1038/s41572-021-00284-z PubMed PMID: 34267223. 

17. Kaur A, Sharma GS, Kumbala DR. Acute kidney injury in diabetic patients: A narrative review. Medicine 

(Baltimore). 2023 May 26;102(21):e33888. doi:10.1097/MD.0000000000033888 PubMed PMID: 

37233407; PubMed Central PMCID: PMC10219694. 

18. Mahmoud NB, Hamouda M, Maatoug J, Salem MB, Salah MB, Letaief A, et al. HYPERTENSION AS A 

RISK FACTOR FOR MORTALITY AND THE DEVELOPMENT OF CHRONIC KIDNEY DISEASE 

AFTER AN EPISODE OF ACUTE KIDNEY INJURY WITH FULL RECOVERY. Journal of 

Hypertension. 2022 Jun;40(Suppl 1):e255. doi:10.1097/01.hjh.0000838120.94621.9b 

19. Pais T, Jorge S, Lopes JA. Acute Kidney Injury in Sepsis. Int J Mol Sci. 2024 May 29;25(11):5924. 

doi:10.3390/ijms25115924 PubMed PMID: 38892111; PubMed Central PMCID: PMC11172431. 

20. Jiang N, Du H, Yang H, Zhu H, Chen S, Pan H. Impact of mixed electrolyte imbalances at admission on 

adverse outcomes in patients with and without renal disease. Chin Med J (Engl). 2025 Sep 

20;138(18):2356–8. doi:10.1097/CM9.0000000000003686 PubMed PMID: 40596771; PubMed Central 

PMCID: PMC12453334. 

 


