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    Abstract
Background: Post renal transplant UTI is very common, increasing the morbidity and mortality with high chances of graft failure. Majority of centres use prophylactic antibioitcs like TMP-SMX after renal transplantation within first 6 months. Aims and Objectives: To understand the incidence of UTI and it's risk factors, to compare the effectiveness of using individual commode in decreasing incidence of post transplant UTI with historical cohort of renal transplant recipients. Materials and Methods: 25 patients were recruited from April 01, 2017, to June 01, 2017. They were encouraged to bring along a portable commode to use it during their stay as well as at home after discharge and followed for 1 month for presence of urinary tract infection. Results: 6 patients had culture proven UTI(24%) in historical cohort while no patient had UTI in study group using commode(0%). Conclusion: Individualizing personal waste disposal techniques using disposable bedside commode is an effective and economical strategy.
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    Introduction


    Posttransplantation urinary tract infection (UTI) is common, increases the morbidity, and increases the risk of graft failure. The importance of this issue is further underscored by the fact that UTI is the most common infection in renal-transplant recipients[bookmark: ft1][1],[bookmark: ft2][2],[bookmark: ft3][3] ranging from 6% to 86%[bookmark: ft4][4],[bookmark: ft5][5],[bookmark: ft6][6],[bookmark: ft7][7] and accounting for approximately 40%–50% of all infectious complications. Renal-transplant recipients develop UTIs more frequently than the general population.[bookmark: ft8][8],[bookmark: ft9][9],[bookmark: ft10][10] The majority of centers routinely use antimicrobial prophylaxis after renal transplantation within the first 6 months, although the individual antibiotic strategies vary. Trimethoprim-sulfamethoxazole (TMP-SMX) is the most commonly used antibiotic for prophylaxis in renal-transplant patients for the initial 6 months. In the first 3 months after transplantation, infection often presents as overt pyelonephritis and is associated with relatively high rates of bacteremia[bookmark: ft11][11],[bookmark: ft12][12] causing graft dysfunction. One of the largest retrospective series suggests that the overall impact on graft survival is not significant, but subgroup analysis of those with infections occurring in the first 3 months after transplantation suggests a long-term adverse effect.[bookmark: ft13][13] Renal-transplant recipients with UTIs are more likely to be clinically asymptomatic compared to nonimmunocompromised patients as they do not mount the typical inflammatory response to infection primarily as a consequence of immunosuppression. The emergence of multidrug-resistant organisms, including extended-spectrum beta-lactamases-producing organisms or carbapenemase-producing organisms, have been observed in transplant units worldwide and may be associated with a poorer prognosis.[bookmark: ft14][14],[bookmark: ft15][15]


    The frequency of developing UTIs depends on many factors such as age and female gender of renal-transplant recipients, kidney function and comorbidities, immunosuppressive protocol, or the follow-up period (short term and long term). Transplant recipients who need prolonged Foleys catheterization and prolong posttransplant hospitalization were found to have an increased risk of developing UTI. The prevention of both asymptomatic bacteriuria and UTI after kidney transplantation has improved with the introduction of routine perioperative antibiotic prophylaxis, minimization of the use of indwelling urethral catheters and ureteral stents, and long-term use of antimicrobial prophylaxis with TMP-SMX to prevent pneumocystis pneumonia.[bookmark: ft16][16],[bookmark: ft17][17]


    Despite these and optimizing primary prevention strategies such as handwashing and washing toilet seats adequately, there was no decrease in incidence in our center. It was hypothesized that UTI was promoted by the use of common toilet and urinary catheter touching the seat.


    The aim of this study is to implement a bedside strategy to prevent immediate postoperative renal-transplant UTI.


    Methodology


    This was a nonrandomized case–control study where 25 patients who underwent renal transplant from April 01, 2017, to June 01, 2017, were recruited inclusion and exclusion. They were encouraged to bring along a portable commode. It was washed with 4% bleach after each use. During the inpatient postoperative stay of approximately 10 days, they were asked to use only this for urination and defecation. They were also advised to continue using this commode at their home after discharge. This group was similarly matched to historical controls (February 01, 2017–April 01, 2017) at the same center before this study period for the factors implicated in posttransplant UTI and outcomes were studied. All patients were followed for 1-month posttransplant, and similarly, data of 1-month posttransplant of historical controls were analyzed. All recipients who had a suspicion of UTI either on the basis of symptoms (fever/burning micturition/dysuria/frequency) or laboratory reports (pyuria) were subjected to urine culture (clean-catched midstream urine sample was sent in sterile container). Using calibrated loop, about 0.01 ml of urine sample was transferred onto chrome agar and spread – the inoculums were spread by a routine streaking method, and the plate was incubated at 37°C overnight. The culture report was read and the number of colonies counted if positive. Antibiotic-sensitivity test was also performed for the positive reports by the microbiologist. Similarly, urine cultures were also sent at the time of the rise in creatinine along with fever. Clinical UTI was defined on the basis of the presence of symptoms-fever/burning micturition/dyuria/frequency. All patients were given antibiotic prophylaxis for UTI in the form of TMP-SMX (800/160 mg) at bedtime as per our institution's transplant policy.


    
      	Inclusion criteria: All those who underwent live renal transplant and were postrenal transplant <2 days


      	Exclusion criteria: Postrenal transplant >2 days and not consenting for individualized commode.

    


    Primary outcome


    The incidence of culture-positive UTI among postrenal transplant recipients.


    Secondary outcomes


    The incidence of graft dysfunction due to UTI, risk factors for UTI posttransplant, and cost-effectiveness of using commode as a preventive measure to decrease the incidence of posttransplant UTI.


    Patient consent


    The patient consent has been taken for participation in the study and for publication of clinical details and images. Patients understand that the names, initials would not be published, and all standard protocols will be followed to conceal their identity.


    Ethics statement


    As this study involved change in hospital's existing method of using single/common washroom for all transplant patients in the transplant ward for urination and defecation and since no active direct intervention (neither medical nor surgical intervention) to patients was involved, the institute's ethics committee approval was deemed not necessary. The study was carried out as per the Declaration of Helsinki.


    Results


    There were 25 patients in each group. The baseline characteristics of both groups were similar [Table - 1]. The incidence of culture-proven UTI was significantly less (n = 0) in group using the portable commode than the historical controls (n = 6), P < 0.05 [Table - 2]. Graft function was not significantly different in both groups. The duration of indwelling catheter length was significantly more in the commode using a group but is influenced by outliers. There were ten patients who were treated for clinical UTI in the historical control, of which 6 had urine culture positive for the organism.
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        	Table 1: Baseline Characteristics of both groups
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        	Table 2: Outcome analysis of both the groups
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    Pseudomonas was the predominant causative organism in four patients but tressing the nosocomial nature of infection [Table - 3], and it was multidrug resistant with sensitivity only to colistin. Vancomycin-resistant enterococcal infection and multidrug-resistant Klebsiella infection were detected in 1 patient each. In the commode using group, 4 were treated for clinical UTI, of which none had urine culture positive. All ten patients in the historical cohort were similarly treated for UTI with injectable antibiotics as per the sensitivity pattern.
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        	Table 3: Patients buttressing the nosocomial nature of infection
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    A total of 29 patients received antithymocyte globulin as the induction agent (15 patients in the study group and 14 in the historical cohort [P-NS]). Rituximab was used in five recipients in the study group as part of desensitization protocol for ABO-incompatible transplant while 1 in the historical group (P < 0.05). Basiliximab was used as induction in 4 and 5 recipients in the study and historical group, respectively (P-NS). A total of five recipients did not receive any induction agent in the historical group. Despite these observed differences in the induction agent with overall more immunosuppression in the study group, there was a less occurrence of UTI in the study group. The average patient in hospital stay in both the groups was 14 days and not significant, and acute rejection episodes were not significantly different in both the groups. The cumulative cost of treatment of UTI in the historical control group was twice that in the commode using the group. The cumulative cost was calculated taking into consideration the cost of commode and the cost of any antibiotics if used for the treatment of UTI. Similarly, the cumulative cost in the historical cohort was calculated taking into consideration the total cost of all antibiotics used for the treatment of UTI.


    Discussion


    In our study, both groups were matching in terms of demographic data such as age, sex, diabetes mellitus, and use of induction agents. In our study, a total of six recipients had culture-proven UTI (24%) while no patient had UTI in the study group using commode (0%). Even asymptomatic bacteriuria was seen in only two recipients in the study group as compared to four patients in the historical cohort. UTI incidence rate in our study was average as compared to the various previous study having a wide range of UTI ranging from 17% to 45%.[bookmark: ft3][3],[bookmark: ft4][4],[bookmark: ft5][5],[bookmark: ft14][14] We also studied the effect of various risk factors for UTI such as age, gender, diabetes, ureteric stent, per urethral catheter (PUC)/ suprapubic catheter (SPC) duration, and induction agent. A study done by Dantas et al. demonstrated that the duration of urinary bladder catheterization as main risk factors for UTIs in posttransplant patients.[bookmark: ft15][15] Diabetes mellitus (type 1 and type 2) has also been shown to increase the risk of bacterial UTI in some studies, but the data on these are conflicting. In our study, we also did not see a significant increase in UTI episodes in diabetic patients nor any association with the duration of catheterization. This may be due to a short follow-up and small sample size to study the difference. There was a significant difference in the cost of therapy between both the groups (control group having double the cost as compared to study group) which make the practice of using individual commode as a cost-effective strategy for the prevention of postrenal transplant UTI in busy transplant units with no individual toilet facilities for individual patients. Furthermore, the cost of the study group had increased mainly due to the use of antibiotics for suspicious UTI (study being done in the immediate postoperative period and UTI being major risk factor for graft dysfunction – the practicing transplant physician decided to treat empirically while awaiting the results of urine culture which increased the total cost of therapy).


    Limitations


    
      	Due to small sample size, this was a pilot study, it was decided to confine the enrolment for the duration of 2 months only and later on based on the results, it was decided to continue the study for 1 year of enrollment and 1 year of follow-up


      	Comparison with historical cohort-considering the logical benefit of using individual commode in decreasing the spread and incidence of UTI among recipients, it was decided not to randomize, but to include all recipients and compare with previous recipients as the demographics and the center including the transplant ward were in general similar.

    


    Conclusion


    In the present scenario of increased incidences of postoperative multidrug-resistant UTI, individualizing personal waste disposal techniques using disposable bedside commode is an effective and economical strategy. However, it needs to be validated using a larger sample population.
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Demography Study group (using commode) Control group (historical cohort) P
Age (years) 3724 3892 0.66
Sex-M:F 205 23 044
Pre-Tx Comorbid Conditions

Diabetes 3 7 015
Urogenital Abnormality 0 3 007
Recurrent UTI 1 3 029
ABO-incompatibility 5 1 008
Autoimmune Conditions 0 0 Not applicable
Virus (HBV/HCV) 0 2 014
Renal Stone Disease 0 1 031

UTT: Urinary tract infection, HBV: Hepatitis-B virus, HCV: HepatitisC virus
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Outcome analysis Study Control P
group group
Post TX complications
Clinical UTI 4 10 0.059
Cultuse proven UTI 0 6 0.009
Asymptomatic Bacteriuria 2 4 0.06
Nadir creatinine 10342035 10332£030 1012
Creatinine at discharge 116£032 1212033 091
Acute graft dysfunction
Rejections 4 1 0157
Fever 2 6 048
Duration of hospitalization 142337 13.7243.79 0.78
Duration of catheter 688£173  6.04+0.97 0.04
DIS 8 10 0.556
SPC 1 2 0.552
Drain 25 25 Not
applicable

UTL Urinary tract infection, DIS- Double J stent, SPC-suprapubic

catheter
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Microbiology Study group Control group
Escherichia Coli 0 0
Pseudomonas 0 4
Klebsiella 0 1
Enterococeus 0 1
Others 0 0

Cost of therapy 16875 (Cost of commode) 202170
(INR) (+90636-cost of antibiotics) (cost of only

antibiotics)






