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Abstract 

Background: Urinary tract infections (UTIs) are the most common infections among kidney 

transplant recipients, with prevalence rates ranging from 12% to 75% in studies from North America 

and Australia, and 4.5% to 85% in the Middle East. These infections can significantly impact graft 

survival and patient quality of life, increasing the risk of hospitalization, morbidity, and mortality. 

Escherichia coli is the leading cause of UTIs in transplant patients, followed by Klebsiella 

pneumoniae, Enterococcus species, Pseudomonas aeruginosa, and Proteus. Several factors, including 

advanced age, female gender, and use of urinary catheters, contribute to post-transplant UTIs. This 

study focuses on the Saudi population, aiming to assess the prevalence, risk factors, and treatment 

strategies for recurrent and multi-drug-resistant UTIs in kidney transplant recipients. Methods: This 

cross-sectional study reviewed the medical records of kidney transplant patients at King Faisal 

Specialist Hospital & Research Center, Jeddah, in addition to data from King Fahad Hospital, 

Madinah, Saudi Arabia between March and May 2022. Adult patients who developed recurrent UTIs 

within two years post-transplant were included, while those with one or no UTI episode or 

incomplete records were excluded. Results: Among the study population, Klebsiella pneumoniae 

was the most frequently identified pathogen (42.9%). The majority of cases involved complicated 

infections. Carbapenems were primarily used for complicated UTIs, while cephalosporins and 

penicillin were used for uncomplicated infections. Despite the high recurrence of UTIs, antimicrobial 

prevention was rarely applied. Conclusion: Recurrent UTIs are common in kidney transplant 

recipients, particularly in patients over 45, with multi-drug-resistant organisms, or with ureteric 

stents. Though these infections do not directly threaten the graft, they can lead to increased creatinine 

levels, hospitalizations, and healthcare costs. Further research on prevention strategies is needed to 

reduce the burden on both patients and healthcare systems. 

Keywords: urinary tract infection; kidney transplant; Saudi Arabia ; infection ; multi-drug-resistant  

 

1. Introduction 

Urinary tract infections (UTIs) are the most prevalent and enduring infections observed after 

kidney transplantation [1–3]. Researches indicates that the incidence of UTIs in kidney transplant 

recipients varies between 12% and 75%, contingent upon the specific population and geographic area 

examined [4–7]. The occurrence of a UTI in kidney transplant patients can have far-reaching 

consequences, affecting both the survival of the graft and the overall quality of life for the patient. In 
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many cases, UTIs can lead to hospitalizations, prolonged recovery periods, and an increased risk of 

further complications, including morbidity and mortality[8,9]. The bacterial strains most commonly 

implicated in post-transplant urinary tract infections include Escherichia coli, which accounts for 30-

80% of cases. Other notable pathogens include Klebsiella pneumoniae (12%), Enterococcus species 

(5%), as well as less common strains such as Pseudomonas aeruginosa and Proteus [5–7]. These 

infections can vary from uncomplicated to severe, multi-drug-resistant infections that complicate 

treatment outcomes. Several patient-specific and transplant-related factors contribute to an increased 

risk of developing a UTI after transplantation. Factors include advanced age, as older patients exhibit 

greater susceptibility, and gender, with females at a higher risk compared to males. Diabetes mellitus, 

getting a kidney from a cadaveric donor, continues use of urinary catheters, and acute rejection 

episodes are additional significant risk factors [1,4,6,10]. All these characteristics can affect the 

frequency and severity of UTI episodes, complicating prevention and management in this 

demographic. This study attempts to enhance understanding of recurring and multi-drug resistance 

urinary tract infections in kidney transplant patients using a retrospective analysis of patient data 

collected two years post-transplant among two hospitals. The main objective is to evaluate the 

existing therapeutic options implemented in Saudi Arabia to manage these medical conditions. The 

study seeks to identify the principal risk variables that enhance the possibility of recurring UTIs, 

possibly influencing future prevention and treatment strategies for this patient group in Saudi 

Arabia. 

2. Result 

The medical records of 491 renal transplant recipients were reviewed, and 75 patients (15.3%) 

met the inclusion criteria for recurrent UTIs. The mean age of the patients was 48.2 ± 15.8 years, with 

43 (57.5%) being women. The average BMI was 24.9 ± 5.9. A significant majority (85.3%) of the patients 

received living donor transplants Table 1.  

Table 1. eligibility and patients characteristics. 

Eligibility (Y/N) 

 N % 

YES 75 15.3% 

NO 416 84.7% 

 

Eligible patients 

 N % 

Developed one episode or no episode of UTI post-transplant 339 69.0% 

Patients with missing information or lost follow-up 67 13.6% 

Paediatric patients 

 
10 2.0% 

INCLUDED 75 15.3% 

 

Gender 

 N % 

Male 32 42.7% 

Female 43 57.3% 

Descriptive Statistics 

 N Minimum Maximum Mean Std. Deviation 

Age 75 19 78 48.21 15.828 

BMI 74 15.90 39.00 24.9493 5.91289 

Valid N (listwise) 74     
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Key risk factors associated with recurrent UTIs included age over 45 (Mean = 48.2), DM (OR = 

1.833, P = 0.039), the presence of multi-drug resistant organisms (MDRO) (OR = 3.14, 95% CI = 1.19-

8.33, P = 0.02), ureteric stents (OR = 4.07, 95% CI = 1.05-15.67, P = 0.04), and complicated UTIs (OR = 

4.60, 95% CI = 1.57-13.50, P = 0.005). Interestingly, patients with catheters were significantly less likely 

to experience recurrent UTIs compared to those without (OR = 0.19, 95% CI = 0.07-0.54, P = 0.002), in 

addition to female compared to male (OR = 0.382, 95% CI = 0.148-0.99, P = 0.048) Table 2.  

Table 2. Predictors of recurrent UTI after renal transplantation. 

Factors P value OR 95% CI 
Age 0.151 1.022 0.992 1.054 

Gender: Female 0.048 0.382 0.148 0.99 
DM: Yes* 0.039 1.833 0.685 4.909 

Smoking: Yes* 0.811 0.741 0.064 8.559 
Structural factor: Yes* 0.809 1.156 0.357 3.750 

CMV: Yes* 0.183 2.800 0.616 12.733 
E.Coli 1st UTI: Yes* 0.695 0.824 0.312 2.171 

Deceased donor Reference 
Living donor 0.094 3.120 0.825 11.799 
Basiliximab Reference 

Thymoglobulin (ATG) 0.572 1.306 0.517 3.297 
Symptoms: Yes* 0.469 1.607 0.445 5.808 

Uncomplicated UTI Reference 
Complicated UTI 0.005 4.600 1.567 13.502 

MDRO: Yes* 0.021 3.143 1.185 8.334 
Stent: Yes* 0.042 4.065 1.054 15.670 

Catheter: Yes* 0.002 0.189 0.066 0.540 

*Reference value: No. 

Logistic regression showed no significant association between baseline serum creatinine (OR = 

1.006, P = 0.136) and white blood cell count (OR = 0.963, P = 0.472) with the recurrence of UTIs post-

transplant. Similarly, no significant differences were found in serum creatinine levels or WBC counts 

between the first and second UTI episodes (P > 0.05). Additionally, the duration of prophylaxis (OR 

= 1.10, 95% CI = 0.97-1.22, P = 0.67) and treatment duration after the first (OR = 0.99, 95% CI = 0.86-

1.14, P = 0.90) and second UTI episodes (OR = 1.06, 95% CI = 0.95-1.18, P = 0.29) did not increase the 

risk of recurrent UTIs. Out of 219 UTI episodes, Klebsiella pneumoniae was the most commonly 

identified organism (n = 94; 42.9%), followed by Escherichia coli (n = 84; 38.4%), Pseudomonas 

aeruginosa (n = 16; 7.3%), Proteus mirabilis (n = 7; 3.2%), and others (n = 18; 8.2%) Figure 1.  

The most frequently used antibiotics were Carbapenems (n = 95; 40.8%), Cephalosporins (n = 67; 

28.2%), Penicillin (n = 28; 12%), and Fluoroquinolones (n = 27; 11.6%). The Wilcoxon signed-rank test 

revealed a significant rise in serum creatinine levels in post-transplant patients with recurrent UTIs 

compared to baseline levels (Z = -4.552, P < 0.001) Table 3.  
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Figure 1. represents the percentage of the most causative organism. 

Table 3. Baseline Scr and WBC values and impact of UTI on Scr. 

Descriptives    

   Statistic Std. Error 

SCr0 Mean  106.23 8.228 

 Median  85.00  

 Minimum  16  

 Maximum  544  

 Range  529  

 Interquartile Range 48  

WBC_level Mean  9.16 0.553 

 Median  8.65  

 Minimum  2  

 Maximum  29  

 Range  26  

 Interquartile Range 6  

Ranks 

  N Mean Rank 
Sum of 

Ranks 

Scr at Baseline 

- Scr at UTI#1   

Negative Ranks 14 35.93 503.00 

Positive Ranks 58 36.64 2125.00 

Ties 3   

Total 75     

 

Test Statisticsa 

  Scr at Baseline - Scr at UTI#1  

Z -4.552b 

Asymp. Sig. (2-tailed) 0.000 

a. Wilcoxon Signed Ranks Test 

b. Based on negative ranks. 

43%

39%

7%

3%
8%

ORGANISMS CAUSING UTI

K. Pneumoniae E. Coli P. Aeruginosa
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Serum creatinine increased in 58 patients, remained the same in three, and decreased in 14. The 

median post-transplant creatinine level was 97 µmol/L (IQR = 77), compared to a baseline median of 

85 µmol/L (IQR = 48) (Z = -4.552, P < 0.001). 

3. Discussion 

Our results correspond with other research regarding risk factors for recurrent urinary tract 

infections [1,4,6,7,11]. For instance, when we compared our findings with a meta-analysis 

encompassing around 72,600 individuals, both investigations recognized age exceeding 45 as a 

notable risk factor, with a mean age of 48 years in our investigation. Both studies also highlighted the 

use of ureteric stents as a major risk factor, with an odds ratio (OR) of 4.065 (95% CI: 1.054-15.670) in 

our study and OR = 1.54 (95% CI: 1.16–2.06) in the meta-analysis [4]. In cases of UTIs caused by multi-

drug-resistant organisms (MDROs), our findings were consistent with those of a prior study that 

showed this risk factor nearly tripled the chances of recurrence, with an OR of 2.75 (95% CI: 1.97-

3.83). Our study produced similar results, with an OR of 3.143 (95% CI: 1.185-8.334) [12]. Patients with 

complicated UTIs in our study had a significantly higher risk of recurrent UTIs (OR = 4.600, 95% CI: 

1.567 - 13.502) and DM (OR = 1.833, P = 0.039), marking them as the primary risk factors identified. 

Although urinary catheters are widely recognized as a risk factor for urinary tract infections (UTIs), 

our analysis revealed that their presence correlated with a reduced incidence of recurrent UTIs (OR 

= 0.19, 95% CI = 0.07-0.54, P = 0.002), potentially attributable to the transient duration of catheter usage 

and its impact on UTIs Risks and Benefits of Early Catheter Removal After Renal [13–15].  Certain 

studies indicate that early removal might reduce the occurrence of urinary tract infections. Further 

factors, including smoking, anatomical anomalies, and infections like CMV and BK virus, did not 

demonstrate significant correlations with recurrent UTIs. (Table 2). All kidney transplant recipients 

in our study were given induction immunosuppressants, specifically thymoglobulin (ATG) (49.3%) 

or basiliximab (50.7%). Maintenance therapy included steroids, tacrolimus, and mycophenolate 

mofetil (MMF). Only 3 out of 75 patients (4%) experienced episodes of rejection. While most studies 

define E. coli as the predominant cause of UTIs post-kidney transplantation, our research identified 

Klebsiella pneumoniae as the most prevalent pathogen, accounting for 42.9%  

of the cases. The primary pathogen in each UTI episode was followed by E. coli at 38.4%, 

Pseudomonas aeruginosa at 7.3%, Proteus mirabilis at 3.2%, and other organisms representing 8.2% 

of the total UTI episodes..Numerous organizations, including the Infectious Disease Society of 

America (IDSA), the American Society of Transplantation Infectious Diseases Community of Practice, 

and the European Association of Urology Guidelines on Urological Infections, offer 

recommendations regarding the classifications of urinary tract infections (UTIs) and suitable 

antibiotic regimens for each [5,16,17]. In our study, we found that carbapenems (40%) were the most 

commonly used antibiotics to treat recurrent UTIs, followed by cephalosporins (28.8%), with an 

average treatment duration of around 9 days Table 4.  

Table 4. Most used antibiotic classes with treatment duration. 

ABTIBIOTIC CALSS ALONE  IN COMB Total % 

Carbapenem 84 11 95 40.8 

Cephalosporin 50 17 67 28.8 

Penicillin 22 6 28 12.0 

Fluoroquinolone 20 7 27 11.6 

Fosfomycin 12 1 13 5.6 

Nitrofurantoin 3 0 3 1.3 

Total 191 42 233 100 

Descriptives 

 Statistic Std. Error 

Duration of treatment Mean 9.7793 .53613 
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95% Confidence Interval 

for Mean 

Lower 

Bound 
8.7111  

Upper 

Bound 
10.8476  

5% Trimmed Mean 9.2378  

Median 9.0000  

Variance 21.558  

Std. Deviation 4.64304  

Minimum 3.00  

Maximum 37.50  

Range 34.50  

Interquartile Range 3.50  

Skewness 3.349 .277 

Kurtosis 17.162 .548 

The choice of antibiotic and treatment length varies based on factors such as the patient’s 

condition, the type of organism, whether the infection is complicated or uncomplicated, and the 

administration route [18–22]. While some studies explore available antibiotic options to prevent 

recurrent infections [23–25], all kidney transplant recipients in our study received UTI prophylaxis 

with daily trimethoprim-sulfamethoxazole for at least six months post-transplant, following KDIGO 

guidelines for the care of KTRs [26]. Our findings indicate that carbapenems are statistically 

significant and effective in the treatment of recurrent complicated urinary tract infections (P < 0.001). 

Cephalosporins and penicillin were particularly beneficial in treating recurring uncomplicated 

urinary tract infections. (P < 0.001) Table 5. [27–29].  

Table 5. Effectiveness of different antibiotic classes on complicated or uncomplicated UTIs. 

Chi-Square Tests Value df 
Asymptotic 

Significance (2-sided) 

Pearson Chi-Square 43.462a 10 <.001 

Likelihood Ratio 52.697 10 <.001 

Linear-by-Linear Association 1.413 1 .235 

N of Valid Cases 72   

Numerous research have investigated the influence of UTIs on graft function, yielding varied 

outcomes. Certain study The Impact of Urinary Tract Infections [30,31] indicates no correlation 

between urinary tract infections (UTIs) and poor transplant function or survival, but other studies 

recognize UTIs as a notable risk factor for unfavorable graft outcomes Effects of recurrent urinary 

tract infections on graft and patient outcomes after kidney transplantation[8,9]. Our investigation 

revealed that blood creatinine levels were elevated subsequent to urinary tract infection episodes, 

especially following the initial infection. A Wilcoxon signed-rank test revealed a statistically 

significant rise in serum creatinine levels in KTRs following UTI incidents compared to baseline levels 

(Z = -4.552, p < 0.001), with serum creatinine increasing in 58 patients (77.3%). This study possesses 

multiple characteristics, notably its implementation at two major transplant hospitals in Saudi 

Arabia, which enabled access to an extensive dataset and supported the examination of certain risk 

factors over an extended duration. The findings correspond with existing research, and the thorough 

analysis of antibiotic utilization, pathogen prevalence, and their impact on serum creatinine offers 

significant insights into post-transplant management. However, there are some limitations. The 

retrospective design of the study may introduce bias resulting from differences in hospital systems, 

employment, and standards over time. The limited sample size and concentration on a single region 

may restrict the applicability of the findings to wider populations. 
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4. Materials and Methods 

This cross-sectional study examined the medical records of kidney transplant patients at King 

Faisal Specialist Hospital & Research Center in Jeddah, along with data from King Fahad Hospital in 

Madinah, Saudi Arabia, from March to May 2022. The study was approved by the Institutional 

Review Boards of both hospitals (IRB 2022-22 for Jeddah and IRB 22-073 for Madinah). The inclusion 

criteria focused on adult patients who had received a kidney transplant and developed recurrent 

UTIs within two years post-transplant. Exclusion criteria: Patients who experienced only one or no 

UTI episodes post-transplant, those with incomplete data or lost to follow-up, and patients under 18 

years of age. The study collected variables such as patient demographics, pre-treatment risk factors, 

transplantation-related factors, baseline lab values, immunosuppressant medications, and UTI 

episodes, along with their management. Definitions for classifications used in this study were based 

on previous research. Recurrent UTI: Defined as two or more UTI episodes in the past six months, 

three or more symptomatic UTIs in the past 12 months, or more than one UTI episode within two 

years of kidney transplantation. Uncomplicated UTI: Positive urine culture accompanied by urinary 

symptoms such as dysuria, urgency, frequency, or suprapubic pain. Complicated UTI: Systemic 

symptoms requiring hospital admission for intravenous antibiotic therapy. Clinical presentation: 

Symptoms such as fever, chills, dysuria, cloudy urine, flank pain, or tenderness in the grafted kidney. 

Urinalysis: Considered positive if leukocyte esterase is ≥ 250 and/or nitrite is positive. Risk factors 

recorded in the study included diabetes mellitus, smoking, structural factors (e.g., native kidney 

disease with urological malformations, renal cysts, calculi, benign prostate hyperplasia), neurogenic 

bladder, and operation-related factors (e.g., urinary catheter, ureteric stent, vesicoureteral reflux, and 

urinary fistula), as well as infections with CMV, BK virus, and UTI caused by E. coli. 

We used statistical analyses to explore the relationship between various risk factors and 

recurrent UTIs in kidney transplant recipients. Descriptive statistics were applied to summarize the 

demographic and clinical characteristics of the participants. Categorical variables were reported as 

frequencies and percentages, while continuous variables were presented as means and standard 

deviations. To assess the association between risk factors and recurrent UTIs, we performed logistic 

regression analysis. Odds ratios (ORs) and 95% confidence intervals (CIs) were calculated to estimate 

the strength of these relationships, with a p-value of less than 0.05 indicating statistical significance. 

For comparing paired data, we employed non-parametric tests like the Wilcoxon signed-rank test. 

All analyses were conducted using SPSS version 25, with a significance threshold set at p < 0.05 for 

all statistical tests. 

5. Conclusions 

Klebsiella pneumoniae emerged as the most frequent pathogen in recurrent UTIs. Severe cases 

were typically treated with carbapenems, while simpler infections were managed with 

cephalosporins or penicillin. Despite the recurrence of these infections, preventive treatment was 

uncommon. However, recurrent UTIs did lead to increased serum creatinine levels, resulting in more 

hospitalizations and higher healthcare costs. There’s a clear need for improved prevention strategies 

to address this issue. 
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Abbreviations 

The following abbreviations are used in this manuscript: 

Abbreviations 

UTI Urinary Tract Infection 

rUTI Recurrent Urinary Tract Infection 

CMV Cytomegalovirus 

BK BK virus (polyomavirus) 

MDRO Multi-Drug Resistant Organism 

DM Diabetes Meletus  

KTR Kidney Transplant Recipient 
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