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Abstract

Background

The most common infections among renal transplant patients are urinary tract infections

(UTI). Our main objective in this study is to determine the incidence of UTIs in patients who

have undergone renal transplantation in our hospital, to identify the causative microbiolog-

ical agents, risk factors and determine the effects of UTI on short-term graft survival.

Methods

Urinary tract infections, which developed within the first year of renal transplantation, were

investigated. Patients were compared regarding demographic, clinical, laboratory character-

istics and graft survival.

Results

102 patients were included in our study. Fifty-three patients (53%) were male and 49 (48%)

were female. Sixty-seven urinary tract infection attacks in 21 patients (20.5%) were

recorded. Age (p = 0.004; 95% Confidence Interval [CI]: 1.032–1.184), longer indwelling uri-

nary catheter stay time (p = 0.039; 95% Confidence Interval [CI]: 1.013–1.661) and urologic

complications (p = 0.006; 95% Confidence Interval [CI]: 0.001–0.320) were found as risk

factors for UTI development in the first year of transplantation. Escherichia coli and Klebsi-

ella pneumoniae were the most frequently isolated microorganisms. Of these bacteria,

63.2% were found to be extended spectrum beta lactamase (ESBL) positive. Multidrug

resistant microorganisms (MDROs) were more frequent in male patients (32 episodes in

males vs. 14 episodes in females, p = <0.001). UTI had no negative impact on short-term

graft survival.

Conclusion

Our study results represent the high incidence of UTI with MDROs in KT recipients. Infection

control methods should be applied even more vigorously especially in male transplant
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patients since a higher incidence of UTI caused by resistant microorganisms was reported

in male patients.

Introduction

In kidney transplant recipients, the risk of infection is increased compared to the general pop-

ulation due to intensive immunosuppressive drug use, surgical procedures and environmental

factors. The most common infections in renal transplant patients are urinary tract infections

(UTI). The UTI rate in renal transplant patients has been reported to range between 20 to 80%

[1–3].

Many different mechanisms and risk factors are responsible for the increased frequency of

UTI in renal transplant patients. The most commonly reported risk factors are advanced age,

female gender, diabetes mellitus, urinary system abnormality and previous history of urinary

system infection. Deceased kidney transplantation, re-transplantation, neurogenic bladder

dysfunction, vesicoureteral reflux, and in-dwelling urinary catheters also increase the risk of

urinary tract infection. In addition, intensive immunosuppressive use after transplantation

also contributes to the increased susceptibility to infections [2, 4, 5].

The microorganisms that cause these infections seem to differ between countries and

regions, but the most common causative microorganisms uniformly throughout the world are

gram-negative bacteria. These are, in order of frequency, Escherichia coli (30–80%), Klebsiella
pneumoniae (10%), Proteus (5%) and Pseudomonas (5%) species. Gram-positive bacteria such

as Enterococcus sp. and Staphylococcus aureus are also more common in these patients com-

pared to the general population [6–8]. The increasing prevalence of UTIs caused by multi-

drug-resistant microorganism (MDRO) is one of the major challenges in transplant patients

[6, 9, 10]. The latter situation makes UTI management more complex with the increased need

for hospitalization at higher costs.

The frequency of urinary tract infections may also differ between countries and centers

considering the environmental, social and economic characteristics. Therefore, determining

the frequency and risk factors of urinary tract infections in each transplantation population is

very important for determining prevention and treatment strategies.

The aim of our study is to determine the incidence of urinary tract infections among our

kidney transplant recipients within the first year of transplantation, to determine the causative

microorganisms as well as the underlying risk factors and to determine the impact of UTI on

short-term graft survival.

Patients-methods

This single-center retrospective cohort study was performed at the Marmara University School

of Medicine, Transplantation clinic. Patients who underwent renal transplantation between

October 2011 and July 2018 were included in the study. Patients younger than 18 years of age

and patients with primary non-functioning kidney were excluded from the study. This study

complied with the principles of the Declaration of Helsinki and was approved by Institutional

Research Ethics Board of Marmara University School of Medicine (approval ID: 09.2017.429).

The ethics committee waived the requirement for informed consent due to retrospective

nature of the study.

Urinary tract infections that developed in the first year after transplantation were examined

retrospectively. Basiliximab was used as standard induction, while anti-thymocyte globulin

(ATG) was given to patients at high immunological risk. The patients were started on a triple-
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drug immunosuppressive regimen typically consisting of calcineurin inhibitors (tacrolimus or

cyclosporine), mycophenolate mofetil (MMF), and prednisone. Corticosteroids were progres-

sively tapered to 5 mg/day over 3 months. Induction regimens and maintenance immunosup-

pressive drugs at follow-up were also recorded.

Antibiotic prophylaxis with single dose cefuroxime at a dose of 2 g was used in all patients

before surgery. Ofloxacin 400 mg/day was administered after transplantation for 5–7 days. Tri-

methoprim/sulfamethoxazole (TMP/SMX) was started for Pneumocystis jirovecii prophylaxis

on 7th day post transplant and continued for 6 months at a dose of 400/80 mg/day. The ure-

teral stents placed during the transplant operation were removed at 6–8 weeks after transplan-

tation, in the absence of active UTIs. Post-transplant urologic complications were defined as a

need for intermittent catheterization, bladder atony, need for surgical reconstruction of the

urinary tract including ureteral necrosis, and ureteral and/or urethral strictures. [11]

UTI was defined as the presence of urine culture positivity with more than 105 colony-

forming units (CFU) of bacteria per mL with UTIs symptoms. A positive urine culture without

any clinical symptoms was considered as asymptomatic bacteriuria (ABU). According to

patients’ clinical presentations, UTI attacks were divided into three groups: Lower UTI

(LUTI), Complicated UTI (CUTI) and ABU (1). All UTI patients with ureteral stent were

treated. Recurrent UTI was defined as� 3 UTIs in any 12-month period or�2 UTIs in any

6-month period, irrespective of the causative organism [12].

Extended-spectrum beta-lactamase-producing organisms (Escherichia coli, Klebsiella pneu-
moniae, Enterobacter spp., or Citrobacter spp.), methicillin-resistant Staphylococcus aureus, Aci-
netobacter baumanii, Enterococcus faecium, Pseudomonas aeruginosa, which are resistant to at

least one antimicrobial agent in three or more antimicrobial categories were considered as

MDROs [13].

Demographic data, immunosuppressive drug regimens and transplant-related clinical fea-

tures of the patients were compared regarding the presence of at least one episode of UTI. UTI

characteristics including related microorganisms and antibiotic resistant patterns were also

further analyzed. Risk factors associated with UTI were explored.

Statistical methods

The characteristics of the study patients were expressed as mean or median, as appropriate for

categorical variables, percentages and variables with continuity. Mann-Whitney U-test and

Kruskal-Wallis test were used for comparing median variables between groups and indepen-

dent samples t-test and one-way ANOVA tests were used for comparing parametric variables.

For comparing categorical data, Chi-square and Fisher’s exact test was used. Cox regression

analysis was used to investigate the risk factors for the development of urinary tract infection.

For all statistical analysis, p value<0.05 was considered significant. All data are analyzed with

SPSS (version 20.0; SPSS Inc, Chicago, IL) statistical package.

Results

A total of 102 kidney transplant recipients were analyzed in this study. Forty-nine were

women (48%) and 53 (52%) were men, with a mean age of 37,6± 12,2 years. The etiologic dis-

tribution of underlying primary kidney disease was as follows: primary glomerulonephritis

(29/28.4%), autosomal dominant polycystic kidney disease (ADPKD) (6/5.8%), diabetic

nephropathy (9/8.8%), hypertensive nephropathy (12/11.7%), others (13/12.7%), and

unknown etiology (33/ 32.3%). Five patients had undergone second kidney transplantation.

Seventy- seven (75.5%) patients were on hemodialysis, 4 (3.9%) were on peritoneal dialysis

(PD), 7 patients were treated consecutively with both HD and PD (6.8%) before the
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transplantation and 14 (13.7%) patients underwent preemptive transplantation. ATG was used

in 33 patients (32.4%), whereas basiliximab was used in 69 patients (67.6%). Almost all patients

(n = 101) received calcineurin inhibitors (CNI) (93 patients were on tacrolimus, 7 patients

were on cyclosporine). Mammalian target of rapamycin (mTor) inhibitors was prescribed in 9

patients (8.8%) instead of MMF. mTor inhibitor without CNI (1%) was used in only one

patient due to CNI induced thrombotic microangiopathy. All patients received corticosteroids.

All patients completed their TMP/SMX prophylaxis during the first 6 months without adverse

events.

21 patients experienced at least one UTI over the study period and the incidence rate for a

UTI was 20.5% across the whole cohort. A total of 67 UTI episodes were analyzed in the UTI

group and the mean number of UTIs per person in this group was 3,19±1,8 [Range 1–7]. The

median time to the first UTI attack was calculated as 62 days [range 11–205 days] after trans-

plantation. Presentations of 36 (53.7%) UTI episodes were LUTI, 23 (34.3%) were CUTI and 8

(11.9%) were ABU. Three patients (14,2%) experienced UTI-related bacteremia. Forty-seven

episodes (70,1%) were seen within the first six months of transplantation. The demographics

and clinical characteristics of patients with and without UTI are shown in Table 1. In univari-

ate analysis, age, dialysis vintage, foley catheter dwell time and presence of urologic complica-

tions were significantly different between the groups [Table 1]. In multivariate analysis age

(p = 0.004; OR 1.106, 95% Confidence Interval [CI]: 1.032–1.184), longer indwelling urinary

catheter stay time (p = 0.039; OR 1.297, 95% Confidence Interval [CI]: 1.013–1.661) and uro-

logic complications (p = 0.006; OR 0.190, 95% Confidence Interval [CI]: 0.001–0.320) were

found as the main independent risk factors for UTI development in the first year of transplan-

tation [Table 2].

The most common pathogen was Escherichia coli, isolated in 52 episodes (73,2%), followed

by Klebsiella pneumoniae in 12 (16,9%) and fungal species were found as causative agents in 3

(4,2%) UTI episodes. Methicillin-resistant Staphylococcus epidermidis was isolated in one and

Enterococcus faecalis was isolated in three UTI episodes. In three UTI episodes, two different

microorganisms were isolated. In total, 71 microorganisms were isolated in all patients. After

excluding fungal causes, 43 out of 68 bacterial microorganisms (63.2%) were caused by ESBL

producing microorganisms. In total 46 (67.6%) isolates were identified as MDROs. In antibi-

otic susceptibility tests, the majority of Escherichia coli and Klebsiella pneumoniae, 84.6% and

83.3% respectively, were resistant to TMP-SMX. Of the 52 Escherichia coli isolates, 78.8% were

resistant to the quinolones. In Klebsiella pneumoniae isolates, 25% were found to be quinolone

resistant. No bacteria were found to be carbapenem-resistant. Therefore, 49.2% were treated

with carbapenems in our cohort. The mean duration of treatment was 9,2±4 days. A detail on

UTI attacks, including causative agents, classes of antibiotic used and antibiotic-resistant pat-

terns of the most common bacteria are summarized in Tables 3 and 4.

Fifteen patients (71.4%) (7 male/8 female) had at least one MDROs related UTI. Among all

UTI patients, 12 patients (57.1%) had recurrent UTI attacks while 6 of them (50%) had recur-

rent UTI with MDROs. When we examined UTI episodes in detail, it was noteworthy to dis-

cover that male patients were more often infected with MDROs (32 vs. 14 episodes, p<0.001)

and had more recurrent UTIs when compared to female patients. The male recipients also had

more CUTI at presentation compared with female recipients (Table 5).

In the analysis of fungal UTI episodes, all of them were resistant species and they have not

accepted colonization even if they occurred while the patients still had ureteral stents. All three

patients required treatment with voriconazole or anidulafungin and all were treated

successfully.

In regard to immunosuppressive regimes, induction regimens were not different between

the patients with UTI and those without UTI. Maintenance immunosuppressive drugs and the
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trough levels of the drugs were similar. Also, when comparing the patients regarding those

with UTI caused by MDROs and not, there were no significant differences between the groups.

Immunosuppressive drugs and drug levels were also similar in males and females. Further-

more, there was no association between acute rejection episodes and UTI development. There

was no impact of UTI even in recurrent patients, on short-term graft functions regarding cre-

atinine and GFR levels.

Table 1. Demographic and clinical data in patients with or without Urinary Tract Infections (UTI).

UTI (+) n = 21 UTI (-) N = 81 p value

Age (years) 45,6±13,1 35,5±11,1 0.003�

Sex, n (%) 0.085

Female 14 (66.6%) 35 (43.2%)

Male 7 (33.3%) 46 (56.8%)

Dialysis vintage (median, months) 8 45 0.002�

Previous transplantation, n (%) 0 (0%) 5 (6.1%) 0.581

Preemptive transplantation, n (%) 2 (9.5%) 12 (14.8%) 0.729

Living, n (%) 3 (14.2%) 19 (23.4%) 0.553

Donor sex (female), n (%) 12 (57.1%) 52 (64.1%) 0.551

Donor age (years) 47,8±10,9 45±11,3 0.325

Induction, n (%) 0.118

ATG 10 (47.6%) 23 (28.4%)

Basiliximab 11 (52.4%) 58 (71.6%)

Maintenance immunosuppressive drugs 0.090

Tacrolimus 18 (85.7%) 67 (82.7%)

Cyclosporine 2 (9.5%) 5 (23.8%)

Tacrolimus+mTor inhibitors 0 (0%) 9 (11.1%)

mTor inhibitors 1 (4.8%) 0 (0%)

DM or PTDM, n (%) 8 (38%) 23 (28.4%) 0.430

Hospitalization duration at transplantation (days) 12,8±9,8 8,9±3,2 0.091

Urinary catheter dwell time (days) 10,9±7,3 6,9±1,4 0.02�

Double J stent (days) 64,1±27,1 53,4±16,4 0.096

Urologic complications after transplantation, n (%) 6 (28.6%) 2 (2.5%) 0.001�

DGF, n (%) 5 (23.8%) 7 (8.6%) 0.120

Rejection, n (%) 7 (33.3%) 19 (23.5%) 0.403

Immunosuppressive drug

Trough levels (ng/mL)

Tacrolimus 8,6±0,7 8,24±1,6 0.132

Cyclosporin 126±11,3 140±23,4 0.472

mTor inhibitor 7,3±0 5,2±1,5 0.400

Creatinine at 1st month (mg/dL) 1,3±0,8 1,25±0,4 0.623

Creatinine at 1st year (mg/dL) 1,21±0,6 1,12±0,4 0.977

eGFR at 1st month (ml/min) 63.4±27.4 67.6±20.6 0.169

eGFR at 1st year (ml/min) 63.6±27.3 70±20 0.352

eGFR difference at 1st year (ml/min) (median, IQR) 1.78 [–6,2–12,7] 2.06 [–7–15,4] 0.960

ATG, anti-thymocyte globulin; mTor, mammalian target of rapamycin; DM, diabetes mellitus; PTDM, post-transplant diabetes mellitus; DGF, delayed graft function;

GFR, glomerular filtration rate

�p<0.05, statistically significant.

https://doi.org/10.1371/journal.pone.0251036.t001
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Discussion

Post-transplant UTIs in kidney transplant patients are important causes of acute graft dysfunc-

tion. Increased morbidity and hospitalization rates are further major consequences of UTIs in

kidney transplant recipients. Therefore understanding and exploring the UTI details is very

crucial in transplant practice. In our study we found that UTI incidence in the first year after

transplantation was 20.5%. Although the incidence of UTI in kidney transplant recipients has

been reported ranging between 7%-80% depending on the diagnostic criteria used, our UTI

rate is relatively lower than reported in other studies where the first year UTIs are evaluated [1,

4, 14, 15]. In our study a lower rate of asymptomatic bacteriuria was also found. The explana-

tion for the lower rate of ABU may be that a regular screening program was not used and

Table 2. Independent risk factors for urinary tract infections in the first year after transplantation.

Parameters OR (95% CI) p value
Age 1.106 (1.032–1.184) 0.004�

Sex (female) 0.163 (0.023–1.142) 0.068

Dialysis vintage 0.994 (0.980–1.007) 0.346

Urinary catheter dwell time 1.297 (1.013–1.661) 0.039�

Double J stent duration 1.030(0.976–1.087) 0.287

DGF 2.878 (0.362–22.850) 0.317

Urologic complications after transplantation 0.190 (0.001–0.320) 0.006�

DGF, delayed graft function

�p<0.05, statistically significant.

https://doi.org/10.1371/journal.pone.0251036.t002

Table 3. Causative agents and treatment choices for UTI during the first year of transplantation (71 agents in

total 67 UTI attack).

Microorganisms n, (%)

Escherichia coli 52 (73.2%)

ESBL (+) 33 (63.4%)

Klebsiella pneumoniae 12 (16.9%)

ESBL (+) 10 (83.3%)

Enterococcus faecalis� 3 (4.2%)

Staphylococcus epidermidis 1 (1.4%)

Candida spp. 3 (4.2%)

Treatments�� UTI attack n, (%)

Penicillins 2 (3%)

Cephalosporins 11 (16.4%)

Fosfomycin 11 (16.4%)

Ciprofloxacin 2 (3%)

Nitrofurantoin 4 (6%)

Carbapenems 33 (49.2%)

Antifungals 3 (4.4%)

No treatment��� 5 87.5%)

�isolated with other bacteria

�� four patients were treated with two class of antibiotics

���patients with asymptomatic bacteriuria.

ESBL, Extended spectrum beta-lactamase.

https://doi.org/10.1371/journal.pone.0251036.t003
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urine culture studies were only performed in patients with UTI symptoms or pyuria in urinal-

ysis observed during regular visits or before urologic invasive procedures. Most patients with

UTI attack presented as LUTI. CUTI incidence was found to be 34.3%. Only three attacks of

CUTI progressed to bacteremia. The relatively mild course of UTI attacks might result from

early detection and immediate antibiotic treatment in our cohort.

It has previously been reported that, early (<3 weeks after transplantation) ureteric stent

removal is associated with a lower rate of UTIs [16, 17]. In our center we have not followed

this approach. Even though, presence of longer duration of ureteral stent was found, we did

not show a higher rate of UTIs in our cohort. Other factors such as, age, a longer duration of

Table 4. Antibiotic resistance patterns of the most common isolated bacteria.

Escherichia coli (n = 52) Klebsiella pneumoniae (n = 12)

Quinolones, n (%) 41 (78.8%) 3 (25%)

Penicillins, n (%) 37 (71.1%) 11 (91.7%)

Penicillins/beta lactamases, n (%) 18 (34.6%) 6 (50%)

Cephalosporins, 1st or 2nd generation, n (%) 30 (57.7%) 9 (75%)

Cephalosporins, 3rd generation, n (%) 28 (53.8%) 9 (75%)

Fosfomycin, n (%) 7 (13.5%) 3 (25%)

Nitrofurantoin, n (%) 3 (5.8%) 4 (33.3%)

Aminoglycosides, n (%) 6 (11.5%) 1 (8.3%)

Trimethoprim-sulfamethoxazole, n (%) 44 (84.6%) 10 (83.3%)

https://doi.org/10.1371/journal.pone.0251036.t004

Table 5. Comparison of male and female patients with UTI.

Male (n = 7) Female (n = 14) P value
Age (years) 46,5±11,5 45,1±14,2 0.808

Dialysis vintage (months) (median) 60 42 0.930

Living/Deceased (n) 6 (85.7%) 12 (85.7%) 0.659

Induction (ATG) (n) (%) 4 (57.1%) 6 (42.8) 0.536

DM or PTDM (n) (%) 4 (57.1%) 4 (28.6) 0.346

Double J stent (days) 60,7±17 65,8±31,4 0.633

Indwelling urinary catheter (days) 13,3±6,8 9,7±7,5 0.056

Urologic complication (n) (%) 3 (42.8%) 3 (21.4%) 0.354

Total UTI episodes (n) 34 33 0.108

Mean UTI episodes (n) 4,85 2,35 0.002�

Clinical Presentations 0.005�

(n) (%)

CUTI 15 (44.1%) 8 (24.2%)

LUTI 12 (35.3%) 24 (72.7%)

ABU 7 (20.6%) 1 (3%)

Microorganisms (n) 0.505

Bacteria 36 32

Fungal 1 2

MDROs (episodes) (n) (%) 32(88.9%) 14 (43.7%) <0.001�

Patients with recurrent UTI episodes (n) (%) 6 (85.7%) 6 (42.8%) 0.159

Patients with recurrent UTI episodes with MDRO (n) (%) 5 (71.4%) 1 (7.1)% 0.006�

DM, diabetes mellitus; PTDM, post-transplant diabetes mellitus; ATG, anti-thymocyte globulin.

�p<0.05, statistically significant.

https://doi.org/10.1371/journal.pone.0251036.t005
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indwelling urinary catheter and presence of urologic complications, stood out as important

risk factors in our patients. Thus, we recommend that patients with risk factors should be care-

fully screened for LUTI, CUTI and ABU in the first year after transplantation.

The rates of UTI caused by ESBL-producing organisms were high in our cohort. More than

half of UTI patients were exposed to at least one episode of UTI with MDROs. According to a

recently published study from Australia, the authors isolated an ESBL-producing organisms in

only 3,9% of urine cultures [18]. Bodro et. al. demonstrated that 37% of bacteria considered as

MDROs in kidney transplant recipients’ UTIs [10]. Nevertheless, there are some studies show-

ing higher rates of UTI with MDROs in kidney transplant recipients similar to our findings

[19, 20]. It is generally accepted that the prevalence of UTI caused by MDRO varies from

country to country. According to a recently published meta-analysis, more than 50% of isolates

causing UTI in kidney transplant recipients were shown to be resistant to more than 50% of

the antibiotics used in Middle East countries [21]. Moreover, in another paper from the US

published in 2020, 58.5% of the recipients with UTI had at least one episode with MDROs

[22]. Thus we can conclude that the increasing rate of MDROs in transplant recipients may be

a major concern worldwide in the coming years.

Our results gave us the opportunity to explore our infection control methods and came to a

conclusion that, prophylactic use of quinolones up to seven days postoperatively may be

responsible from the high rate of UTIs with MDROs [11]. In 2011, Rafat et al. studied the effi-

cacy of extended prophylaxis with oflaxacin in kidney transplant recipients and they found

decreased rate of UTI in these population. However they also discuss that emergence of resis-

tant organisms is the major concern of this approach [23]. Indeed, we believe that following

this approach was the major reason for high resistant strain rate in our patients. On antibiotic

susceptibility tests, quinolone resistance rate was found to be 64.7%, which is higher than pre-

vious studies [21, 22]. Greismann S et al showed that quinolone resistance rate was about 47%

even though they did not use quinolones for prophylaxis [22]. In the study published by Beh-

zad D et al, meta-analysis of the antibiotic resistance for gram-negative bacteria suggests that

the ciprofloxacin resistance rate was 53.1% [21]. Therefore, changing our method of prophy-

laxis was the most important consequence of this study. We stopped prophylactic use of quino-

lones in our practice in line with study results and recent recommendations that advised the

use of single-dose cephalosporin [24, 25]. There are also some concerns on prophylactic TMP/

SMX use for the prevention of Pneumocystis jirovecii, since TMP/SMX use may eventuate in

increasing antimicrobial resistance especially among uropathogenic microorganisms (22).

Singh et al. reported administration of TMP/SMX prophylaxis was associated with the signifi-

cant rise in TMP/SMX resistance rate when comparing kidney transplant recipients without

TMP/SMX prophylaxis (89% vs. 48%) [26]. In our cohort, almost 85% of the isolated bacteria

were identified as TMP/SMX resistant. Since the use of TMP/SMX for Pneumocystis jirovecii
prophylaxis cannot be avoided, it is important to control other risk factors such as unnecessary

antibiotic use before and after transplantation.

There are many studies showing that urinary tract infections are more common in female

recipients [1, 4, 5]. However, there are also some studies that did not find any difference with

respect to gender [7, 22, 27–29]. Interestingly, in our study, we showed that recurrent urinary

tract infections with resistant microorganisms are more common in male transplant recipi-

ents. Male recipients also presented more often with CUTI. Therefore, our data suggest, start-

ing treatment with a wide-spectrum antibiotic may be warranted for UTI infections in male

transplants since they tend to be caused by resistant microorganisms and have a tendency to

recur. There are studies in both the general population and the transplant population to sup-

port these findings [30–33]. Urinary outflow obstruction due to prostate, possible prostatitis,
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and inadequate response to antibiotics due to long uroepithelial tissue in male recipients com-

pared to females are the mechanisms that explain this situation.

It is important to emphasize that, a UTI caused by ESBL-producing microorganisms carries

an almost three times greater risk of recurrence [6]. Brakemeir et al reported that the recur-

rence rate of UTI with ESBL producing bacteria was found to be 54% [29]. Our findings were

also consistent with this previously published data.

These results should be interpreted with caution due to the single-center and retrospective

nature of the study and the relatively small number of patients. The low number of events lim-

its further statistical analysis for exploring the exact effect of male gender on resistant and

recurrent UTIs.

Conclusion

Our results suggested that advanced age, longer duration of bladder catheterization and uro-

logic complications are the risk factors for UTI in the first year. Although a relatively low inci-

dence of UTI was seen in our cohort, study results represent the growing incidence of UTI

with MDROs in KT recipients. Restriction of unnecessary antibiotic use is crucial to mitigate

resistant UTIs. Since there is a high proportion of UTI caused by resistant microorganisms in

male transplant patients, infection control methods should be applied even more vigorously

especially in male transplant patients. This study also highlights the importance of monitoring

causative agents of UTIs in order to improve empiric therapy in transplant practice.

Our results shed an interesting perspective on UTI in kidney transplant recipients. We

strongly believe that each transplant center should explore their own UTI risk factors and

causative agents that will direct them to manage these patients correctly.
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