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Abstract

Background: End-stage renal disease (ESRD) needs replacement therapy and most often, kidney transplantation is the best ther-
apeutic option. Urinary tract infection (UTI) is one of the most important complications after renal transplantation that affects
transplantation outcomes.
Objectives: This study aimed to define the incidence rate, UTI risk factors among kidney transplant recipients, and causative organ-
ism of UTI and their antibiotic susceptibility.
Methods: In this cross-sectional study, we collected clinical, demographic, and laboratory data from 268 transplant recipients in
Ali-Asghar Hospital from 2011 - 2018. Data collected from patients were analyzed with SPSS software version 25.
Results: According to the results, 50 (18.7%) had UTI in the first year after renal transplantation. Female gender and underlying cause
of renal failure were predisposing factors for UTI. The most common causative organism was Escherichia coli (58.4%). The antibiotic
susceptibility results showed nitrofurantoin and meropenem as the most effective antibiotics for E. coli.
Conclusions: The UTI was more common in women and patients with analgesic nephropathy and lupus nephritis. The most com-
mon causative organism was E. coli and meropenem and nitrofurantoin were the most effective drug choices.
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1. Background

The last stage of chronic kidney disease (CKD), also
called end-stage renal disease (ESRD), occurs when the
glomerular filtration rate (GFR) in 1.73 mm2 is less than 15
mL/min. This stage needs replacement therapy, including
hemodialysis, peritoneal dialysis, and kidney transplan-
tation (1). Most of the times, kidney transplantation is
the best treatment option for those with ESRD. Successful
transplantation for these patients ensures much greater
survival chances and a higher quality of life compared
with dialysis (2). Immunosuppression, concurrent dis-
eases such as diabetes, urinary reflux disease, and elderly
age make kidney transplant recipients particularly prone
to infections (3).

Infections remain a significant complication despite
advances in immunosuppressive treatment and surgical
techniques (4). In addition, infections are still the second
leading cause of death in kidney transplant recipients (5).
Urinary tract infection (UTI) is the most prevalent infection

among renal transplant recipients, accounting for 40 - 50
percent of all infectious sequelae and ranging from six to
86 percent (6).

Most of the UTIs occur during the first year after kidney
transplantation (7); however, clinical symptoms in kidney
transplant patients specific to UTIs, even in severe infec-
tions, may be unpronounced due to immunosuppression
(8). Because the clinical features are not typical in this pop-
ulation, the first manifestation of UTI among kidney trans-
plant recipients may even be sepsis (9).

2. Objectives

Owing to the impact of UTI on graft survival (10), the
aim of this study was to determine the prevalence, causing
organisms, antibiotic susceptibility, and risk factors in the
first year after kidney transplantation.
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3. Methods

This cross-sectional study was performed in Ali-Asghar
Hospital. Our population was 268 patients who underwent
kidney transplantation from 2011 to 2018. They were se-
lected with simple randomized sampling. After approving
this study by the Ethics Committee of Isfahan University
of Medical Sciences (code: IR.MUI.RESEARCH.REC.1397.190),
we collected clinical, demographic, and laboratory data
from these recipients. Demographic data included age,
gender, and location of recipients. Clinical data included
underlying cause of renal failure, number of transplanta-
tions, type of donor (living or deceased), relative relation-
ship between donor and recipient, history of dialysis and
type of that (hemodialysis or peritoneal dialysis). More-
over, laboratory data in the first year after transplantation
included proven UTI from positive urine culture according
to UTI definition, number of UTI, type of causative microor-
ganism, and antibiotic sensitivity based on antibiogram.
Urine culture with more than 105 colonies/mL was consid-
ered a UTI. All data were analyzed with SPSS software ver-
sion 25. Descriptive statics, including frequency, mean,
and standard deviation (SD), were considered for all vari-
ables. Logistic regression models were used to define inde-
pendent risk factors for infection. P < 0.05 was considered
significant statistically.

4. Results

According to UTI definition, among 268 patients under
observation, 50 (18.7%) had UTI in the first year after renal
transplantation. Others had no UTI history in the first year
after transplantation (Table 1). Demographic and clinical
data of the UTI and non-UTI groups are shown in Table 1.

Risk factors associated with UTI were compared be-
tween UTI and non-UTI subjects. There was no statistically
significant difference in the recipients’ mean age, location,
number of kidney transplantation, type of donor, history
of dialysis, and type of that between the UTI and non-UTI
groups. However, UTI was more common in female pa-
tients than in males (P-value = 0.001).

Also, in association with an underlying cause of renal
failure, the number of patients with analgesic nephropa-
thy, lupus nephritis, renal stone, and reflux nephropathy
was significantly higher among the UTI versus non-UTI
group (P-value = 0.041). Among analgesic nephropathy, lu-
pus nephritis, renal stone, and reflux nephropathy, UTI was
more prevalent in recipients with analgesic nephropathy
and lupus nephritis (Tables 2 and 3).

Patients who had polycystic kidney and hypertension
were the second most frequent underlying cause among
UTI group. Diabetic recipients had a minimum chance for

UTI and patients with glomerulonephritis had no chance
for UTI in this study (Table 2). In our study, there were seven
microorganisms in urine culture of recipients who had
UTI. The most common causative organism in UTI group
was Escherichia coli (58.4%) and Klebsiella and fungal infec-
tions were less common (3.7%) (Table 3).

Antibiograms study for UTI group recipients showed
susceptibility to several antibiotics. Based on the reported
results, the most susceptible antibiotics for E. coli were ni-
trofurantoin (17.3%) and meropenem (14.2%) (Table 4).

5. Discussion

The prevalence rate of UTI was 18.7% in this study. Sorto
et al. reported the incidence of UTI at 35.8% (11). In a sim-
ilar study, the rate of UTI was reported at 37% (12). In Iran
Shams et al. reported it at 22.7% (13). Nevertheless, Lim et al.
discovered no link between the occurrence of UTI and the
recipient’s gender (14). The proportion of affected females
in our patients was larger than that of afflicted males (37%
vs. 11%, P = 0.001).

We observed no correlation between the prevalence of
UTI and advanced age. This finding is compatible with a
study by Shams et al. in 2017 (13). However, some stud-
ies found increasing UTI rates in older age groups and
even recognized old age as a risk factor for UTI, contra-
dicting this finding (15, 16). In our study, there was no
statistically significant difference in the recipients’ loca-
tion and accessibility of medical services between UTI and
non-UTI groups. Also, we found recipients with analgesic
nephropathy and lupus nephritis as underlying causes
of renal failure were more susceptible to UTI than other
causes, including diabetes mellitus and hypertension. In
a previous study that was matched, there was no correla-
tion between the incidence rate of UTI and comorbidities
such as diabetes (8, 17). In contrast, in a study by Lim et al.,
diabetes mellitus was a major predisposing factor for UTI
among kidney transplant recipients (14).

Receiving kidney from a cadaveric donor was reported
as a risk factor for UTI in kidney transplant recipients in
some studies (18). However, in the current study and other
studies, including Gozdowska et al. and Elkehili et al.; there
was no significant difference between living and cadaveric
donors for increasing risk of UTI (8, 19). We did not find a
correlation between history of pre-transplant dialysis and
the prevalence of UTI. However, Lim et al. showed dialy-
sis before kidney transplantation was significantly higher
in the UTI group than in the control group (14). Gram-
negative bacteria, including E. coli, Klebsiella, and Enter-
obacter cloacae, were reported as the commonest causative
organisms (16, 20). In our country, Shams et al. (13) showed
E. coli as the most prevalent bacteria, causing UTI among
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Table 1. Demographic and Clinical Features of 268 Cases Who Underwent Kidney Transplantation a

Variables Without Urinary Tract Infection (n = 218) With Urinary Tract Infection (n = 50) OR (95% CI) P-Value

Age (y) 44.4 ± 13.1 43.4 ± 12.9 1.001 0.833

Sex 3.842 < 0.001

Male 171 (89) 23 (11)

Female 47 (63) 27 (37)

Location 0.722 0.377

The center of province 138 (80) 36 (20)

Others 80 (85) 14 (15)

Underlying cause

Diabetes mellitus 54 (90) 6 (10) 0.406 0.061

Hypertension 37 (80) 9 (20) 1.050 0.091

Polycystic kidney 21 (80) 5 (20) 1.101 0.276

Primary glomerulonephritis 21 (100) 0 (0) - 0.998

Unknown cause 60 (81) 14 (19) 1.027 0.052

Others b (Analgesic nephropathy, renal
stone, reflux nephropathy, lupus
nephritis)

25 (60) 16 (40) 3.716 0.041

Number of transplantations 1.348 0.726

1 208 (81) 46 (19)

2 10 (71) 4 (29)

Type of donor 1.764 0.147

Living donor 148 (84) 27 (16)

Cadaveric donor 70 (75) 23 (25)

History of pre-transplant dialysis 0.463 0.602

Yes 204 (80) 48 (20)

No 14 (87) 2 (13)

Type of pre-transplant dialysis 0.818 0.793

Hemodialysis 175 (81) 40 (19)

Peritoneal-dialysis 29 (78) 8 (22)

a Values are expressed as mean ± SD or No. (%).
b See Table 2.

Table 2. Separation Frequency of Other Disease Group of Underlying Cause a

Disease Without Urinary
Tract Infection (n =

25)

With Urinary Tract
Infection (n = 16)

Analgesic
nephropathy

0 2 (100)

Renal stone 4 (66.7) 2 (33.3)

Reflux nephropathy 15 (75) 5 (25)

Lupus nephritis 6 (46.2) 7 (53.8)

a Values are expressed as mean ± SD or No. (%).

Table 3. Isolated Microorganisms from UTI After Kidney Transplantation a

Microorganisms Urinary Tract Infection

Escherichia coli 31 (58.4)

Enterobacter 6 (11.3)

Coagulase negative Staphylococcus 6 (11.3)

Klebsiella 2 (3.7)

Streptococcus 3 (5.6)

Proteus 3 (5.6)

Fungal 2 (3.7)

Total 53 (100)

a Values are expressed as mean ± SD or No. (%).
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Table 4. Results of Antibiotic Susceptibility According Antibiogram Tests for UTI Patients a

Antibiotics Proteus Streptococcus Klebsiella Coagulase negative
Staphylococcus

Enterobacter Escherichia coli Fungal

Amikacin 2 (20) 0 2 (25) 0 3 (17.6) 8 (8.1) 0

Kanamycin 0 0 0 0 1 (5.8) 0 0

Nitrofurantoin 0 2 (40) 0 1 (6.6) 4 (23.5) 17 (17.3) 0

Co-trimoxazole 0 0 0 0 4 (23.5) 1 (1.02) 0

Cefixime 0 1 (20) 0 4 (26.6) 0 4 (4.08) 0

Meropenem 1 (10) 2 (40) 0 6 (40) 3 (17.6) 14 (14.2) 0

Cefazolin 0 0 2 (25) 0 0 1 (1.02) 0

Cefalotin 0 0 2 (25) 0 0 1 (1.02) 0

Imipenem 2 (20) 0 1 (12.5) 0 2 (11.7) 9 (9.1) 0

Ciprofloxacin 0 0 1 (12.5) 1 (6.6) 0 10 (10.02) 0

Itraconazole 0 0 0 0 0 0 2 (100)

Ofloxacin 0 0 0 0 0 10 (10.02) 0

Ceftriaxone 2 (20) 0 0 0 0 9 (9.1) 0

Ceftazidime 3 (30) 0 0 0 0 6 (6.12) 0

Ceftizoxime 0 0 0 0 0 1 (1.02) 0

Vancomycin 0 0 0 3 (20) 0 4 (4.08) 0

Cefotaxime 0 0 0 0 0 2 (2.04) 0

Cephalexin 0 0 0 0 0 1 (1.02) 0

Total 10 (100) 5 (100) 8 (100) 15 (100) 17 (100) 98 (100) 2 (100) 100 100 100 100

a Values are expressed as mean ± SD or No. (%).

kidney transplant recipients compatible with the current
study.

In the present study, antibiograms for UTIs were per-
formed to provide patients with more appropriate treat-
ment options. They are useful to improve antibiotic
therapy for kidney transplanted patients. Pourmand
et al.’s study in Tehran in 2013 reported most isolates
from kidney transplant recipients were more resistant
to co-trimoxazole and tetracycline and the lowest resis-
tance were related to imipenem (18). In a similar study,
Khameneh and Afshar showed E. coli had more resistant to
co-trimoxazole and ampicillin compared with nitrofuran-
toin and nalidixic acid (21). However, in Rivera-Sanchez et
al.’s study, 22% of isolates were resistant to ciprofloxacin.
In addition, resistance to ampicillin was found in 33% of
Gram-negative bacteria (12). Our study expressed a high
degree of sensitivity to nitrofurantoin and meropenem
for E. coli in comparison to other antibiotics such as co-
trimoxazole.

5.1. Conclusions

Urinary tract infection was more common in women
and patients with analgesic nephropathy and lupus

nephritis in our population of renal transplant recipi-
ents, which is similar to those studies described by other
researchers. The most common causative organism was
E. coli. Also, meropenem and nitrofurantoin were the
most effective drug choices. More studies concerning the
predisposing factors are very important to avoid UTI after
kidney transplantation. A long-term follow-up among
renal transplant recipients should be considered to give
accurate picture of UTI after kidney transplant.
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