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Introduction. Urinary tract infection (UTI) is common after pediatric 
kidney transplantation. The purpose of this study was to evaluate 
the prevalence of UTI and its risk factors in children and adolescents 
with kidney transplantation in Shiraz Transplant Center. 
Materials and Methods. All children with kidney transplantation 
from 1990 to 2008 who were under regular follow-up were included 
in this retrospective study. Confirmed episodes of UTI after the 
1st month of kidney transplantation were reviewed. 
Results. Of the 216 patients younger than 19 years at the time of 
transplantation, 138 were included. The mean age at the time of 
kidney transplantation was 13.6 ± 3.5 years. Urinary tract infection 
was documented in 24 patients (15 girls and 9 boys), of whom 12 
experienced 1 episode, 4 had 2 episodes, and 8 had more than 2 
episodes, during a median follow-up period of 54 months. Of the 
patients with UTI, 14 (58%) had urinary reflux-obstruction disorders 
as the primary kidney diseases, 6 (25%) had suffered hereditary 
diseases, 3 (12.5%) had glomerular disease, and 1 (4.5%) had a 
urinary calculus. Occurrence of UTI was not significantly different 
among children with different primary kidney diseases (P = .22). 
Despite using prophylactic antibiotics after the 1st month of kidney 
transplantation in all 5 patients with neurogenic bladder, they all 
experienced recurrent UTI.
Conclusions. Despite discontinuation of antibiotic therapy, UTI was 
uncommon in children after the first month of transplantation. Two 
significant risk factors for UTI were female gender and neurogenic 
bladder in this transplant population.
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INTRODUCTION
Urinary tract infection (UTI), as a common 

bacterial infection after kidney transplantation, is 
reported in 15% to 58% of pediatric kidney allograft 
recipients.1-5 The prevalence of UTI after kidney 
transplantation is higher in female recipients and 
patients with ureteral stents,6 obstructive uropathy,7 
urinary diversion or bladder augmentation,8  and 
vesico-ureteral reflux.1,3,6-9 In a previous report 
from Shiraz Transplant Center, UTI was detected 
in 37.1% of transplanted pediatric and adult 

population with autosomal dominant polycystic 
kidneys, and it had no relation to the underlying 
kidney disease.10 The incidence of UTI in adults 
with kidney transplantation is reported to be 
from 30% to 79% and about 60% of episodes of 
bacteremia originated from this site.11

 The information available on UTI in the field of 
pediatric kidney transplantation is scarce and most 
of the studies are limited to the adult population.12,13 
The aim of this study was to evaluate the prevalence 
of UTI and to find risk factors for UTI after the 
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first month of kidney transplantation in children, 
in Shiraz Transplant Center, which is a referral 
center for transplantation in the south of Iran. 

MATERIALS AND METHODS
Of the 216 transplanted children (< 19 years 

old) from 1990 to 2008, patients who were under 
regular follow-up by pediatric nephrologists at 
Shiraz Transplant Center were included in this 
retrospective descriptive study of UTI episodes. 
Routine maintenance immunosuppressive regimen 
was triple therapy with prednisolone, cyclosporine, 
and azathioprine or mycophenolate mofetil. 
Urinalysis and urine culture were being performed 
for all patients monthly, every other month, or at 
the presence of fever or any urinary symptoms 
(dysuria, urinary frequency or incontinence, 
flank or abdominal pain, nocturia, enuresis, and 
changes in urine color and odor). Urine cultures 
were being done after confirmation of no antibiotic 
administration (except for the small group of patients 
who were on prophylactic antibiotic therapy). 

Considering different rates of UTI in the 
first month after kidney transplantation and 
discontinuation of prophylactic antibiotic therapy 
after the first month in most of the patients, only 
confirmed episodes of UTI after the first month 
of kidney transplantation were considered in this 
study. Urinary tract infection was defined as 100 000 
colonies or more of microorganisms per milliliter 
in one culture of midstream urine in symptomatic 
patients or in two samples from asymptomatic 
patients. Recurrent UTI was defined as more than 
2 episodes of UTI during a 6-month period. 

The SPSS software (Statistical Package for the 
Social Sciences, version 15.0, SPSS Inc, Chicago, Ill, 
USA) was used for data analysis. The chi-square 
and the Fisher exact tests were used to compare 
the occurrence of UTI in patients with cadaveric 
and living donor sources and those with different 
primary kidney diseases.

RESULTS
Charts of 138 patients (79 boys and 59 girls) 

with kidney transplantation were reviewed. The 
mean age of the patients at the time of kidney 
transplantation was 13.6 ±3.5 years (range, 3 to 
19 years). The source of kidney allograft donation 
was cadaver in 66 children (47.8%), living related 
in 51 (36.9%), and living unrelated in 21 (15.3%). 

One hundred and eighteen children (85.5%) were 
on hemodialysis before kidney transplantation and 
17 (12.1%) had preemptive kidney transplantation. 
Nine patients used prophylactic antibiotics after 
the first month of kidney transplantation. All of 
the patients had follow-ups of more than 6 months 
(median, 54 months) posttransplantation. Twelve 
patients had follow-up visits for 6 to12 month, 
15 had 13 to 24 months follow-ups, and 111 had 
follow-ups of more than 2 years.

Urinary tract infection episodes were documented 
in 24 patients (17.3%), including 17 girls and 7 
boys (male-female ratio, 0.41). Characteristics of 
the patients with UTI are shown in Table 1. In 
the patients with UTI, 12 had only 1 episode, 4 
had 2, and 8 had more than 2 episodes. The most 
common primary kidney diseases and the related 
incidence of UTI are illustrated in Table 2. Urinary 
tract infection occurred in 11 patients of the 55 
with cadaveric donor (20%) and 13 of the 59 with 
living donor (22%). No difference was found in 
terms of occurrence of UTI in patients with different 
primary kidney diseases (P = .23) or those with 
cadaveric and living donor (P > .99). 

Five patients in the reflux-obstruction group 
had neurogenic bladder, and despite taking 
prophylactic antibiotics after the first month 
of kidney transplantation, all of these patients 
experienced recurrent UTI. However, no episode 
of UTI was reported in the other 4 patients in this 
group, who were all on prophylactic antibiotics 
after the first month of kidney transplantation.

DISCUSSION 
In our pediatric kidney transplant cohort, UTI 

had been documented in 17.3% of the patients after 
the first month of kidney transplantation during a 
median follow-up period of 54 months. This is a 
relatively low rate as compared to previous reports 
in children.3,5,6,8 This may be in part due to excluding 
the first 4 weeks after kidney transplantation. 

Urinary tract  infection has already been 
demonstrated to be common in hospitalized children 
with a frequency of 19.1% of pediatric nephrology 
admissions in Shiraz University Hospitals.14 In 
typical cases, urinalysis and urine culture is sufficient 
for diagnosis, but in suspicious patients, the best 
paraclinical investigation can be dimercaptosuccinic 
acid renal scintigraphy of the kidneys.15 A single-
center experience in a small group of children with 
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a mean follow-up duration of 6 years after kidney 
transplantation showed that late UTI occurred in 
about 30% of the patients, while early UTI was 
reported in nearly half of them.16 

The frequency of UTI in kidney transplant 
recipients depends on many factors including age, 
gender, kidney function, anatomical abnormalities, 
source of donation, immunosuppressive protocol, 
primary kidney disease, duration of bladder 
catheterization, interventions leading to kidney 
or ureteral tissue injury during surgery, and 
follow-up period.17-19 Acute pyelonephritis 
can adversely affect kidney function in kidney 
transplant patients.20 One recent retrospective 
study on 76 children after kidney transplantation 
revealed UTI in 28% of patients during the mean 

follow-up of 3.3 years, in spite of consumption of 
prophylactic antibiotics.21 Despite discontinuation 
of antibiotic treatment in most of our patients 
after the first month of kidney transplantation, 
the rate of UTI in our report is lower as compared 
to the above report. In our study, UTI was more 
common in girls, as reported previously.1,3,18 The 
reported cumulative incidence of UTI in adult 
kidney transplant recipients was 75.1%,20 which 
is significantly higher than that in our study and 
almost all other reports in children. The reason 
of this difference is not explicitly explained.17,21

The study of Feber and coworkers showed that 
obstructive uropathy and vesico-ureteral reflux 
prior to kidney transplantation were two important 
risk factors for UTI after kidney transplantation in 
children.21 In the aforementioned study, long-term 
prophylactic antibiotic therapy failed to control UTI. 
In the present study, no difference was observed 
between patients with different primary kidney 
diseases including those in the reflux-obstruction 
group; however, all the 5 cases of neurogenic 
bladder in the reflux-obstruction group, experienced 
recurrent UTI after kidney transplantation despite 
consumption of prophylactic antibiotics. 

Cadaveric donation has been reported to increase 
the rate of UTI, probably due to longer periods 

Patient Age, y Gender UTI Episodes Follow-up, mo Primary Kidney Disease Last Serum Creatinine, mg/dL
1 18 Male 1 20 Hereditary-metabolic diseases 3.0
2 18 Male 1 6 Hereditary-metabolic diseases 1.0
3 13 Male 1 8 Obstructive uropathy/reflux 1.0
4 11 Male 1 72 Obstructive uropathy/reflux 0.5
5 11 Male 2 180 Obstructive uropathy/reflux 0.8
6 17 Male 2 61 Obstructive uropathy/reflux 0.8
7 4 Male 3 43 Obstructive uropathy/reflux 0.9
8 12 Male 3 46 Obstructive uropathy/reflux 1.3
9 11 Male 3 75 Obstructive uropathy/reflux 1.6
10 13 Female 1 32 Hereditary-metabolic diseases 1.2
11 16 Female 1 6 Hereditary-metabolic diseases 1.0
12 12 Female 1 119 Obstructive uropathy/reflux 6.0
13 12 Female 1 99 Hereditary-metabolic diseases 1.2
14 16 Female 1 43 Glomerular diseases 1.0
15 9 Female 1 99 Obstructive uropathy/reflux 1.3
16 9 Female 1 86 Obstructive uropathy/reflux 1.5
17 17 Female 1 18 Obstructive uropathy/reflux 1.4
18 18 Female 1 8 Glomerular diseases 1.5
19 11 Female 2 43 Glomerular diseases 1.1
20 12 Female 3 67 Obstructive uropathy/reflux 0.9
21 17 Female 3 36 Obstructive uropathy/reflux 1.2
22 15 Female 3 108 Urinary calculus 1.0
23 15 Female 3 38 Obstructive uropathy/reflux 1.3
24 7 Female 3 80 Hereditary-metabolic diseases 1.1

Table 1. Characteristics of Kidney Transplant Children With Urinary Tract Infection (UTI)

Urinary Tract Infection
Primary Disease No Yes

Reflux-obstruction    44 (38.6) 14 (58.0)
Hereditary and metabolic disorders                     41 (36.0) 6 (25.0)
Glomerular diseases         23 (20.0) 3 (12.5)
Urinary calculus              1 (0.9) 1 (4.5)
Unknown 5 (4.5) 0

Table 2. Underlying Kidney Diseases by History of Urinary Tract 
Infection*

*Values are absolute frequencies (percents).
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of cold ischemia and higher rates of delayed graft 
loss.22 Nearly half of our patients received cadaveric 
kidneys. Furthermore, the patients in this study 
were treated with azathioprine or mycophenolate 
mofetil which have been reported to increase the 
risk of UTI.23,24 However, neither cadaveric donation 
nor immunosuppressive protocol was found to 
increase the risk of UTI in our study.

CONCLUSIONS
We conclude that in Shiraz Transplant Center, UTI 

has not been common in children after 4 weeks of 
kidney transplantation, in spite of no prophylactic 
antibiotic therapy. Neurogenic bladder and female 
gender were found to be risk factors for UTI after 
4 weeks of pediatric kidney transplantation.
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