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Abstract
Urinary tract infections (UTIs) can commonly occur within the first few weeks following kidney
transplantation procedures. Although the management of asymptomatic bacteriuria and acute graft
pyelonephritis is important to reduce the risk of graft rejections following kidney transplantation, the
efficacy of antibiotics administration remains controversial among studies in the literature. The aim of this
review is to elaborate more on asymptomatic bacteriuria following kidney transplantation and try to
formulate proper evidence about the efficacy of antibiotics administration on eliminating the frequency of
infections and enhancing the quality of care for patients. Most studies in the literature are observational,
which are usually biased in the interventions. However, the current evidence regarding the management and
screening of asymptomatic bacteriuria seems to discourage such an approach. Almost all of the included
studies reported that antibiotic administration did not significantly lower the rates of secondary
symptomatic UTIs or enhance the functions of the graft. In addition, there is no significant impact on
mortality and other clinical outcomes. Lastly, the frequent administration of antibiotics can significantly
increase the risk of recurrence due to the emergence of novel strains of bacteria that are resistant to the
currently administered antibiotics making it unfavorable.

Categories: Urology, Infectious Disease, Nephrology
Keywords: bacteriuria, kidney transplantation, antibiotics, urinary tract infection, renal transplant surgery

Introduction And Background
Urinary tract infections (UTIs) can commonly occur within the first few weeks following kidney
transplantation procedures, with an estimated incidence of 6%-83% as reported in the literature [1-5]. UTIs
can occur as symptomatic or asymptomatic infections and can lead to acute pyelonephritis, which is a
serious complication [5]. Secondary to acute pyelonephritis, studies have demonstrated that secondary graft
dysfunction or even rejection might occur leading to hospitalization [6,7]. Previous studies have
demonstrated that acute graft pyelonephritis might be associated with chronic graft dysfunctions or
rejections, increased incidence of cytomegalovirus infection, and increased risk of mortality [4,5,8-11].

Recently, the rate of UTIs is increasing and the risk of catching an infection by multi-drug resistant
organisms has drawn much attention due to the potentially serious complications that may occur in patients
post renal transplantation procedure with a high-risk incidence of recurrence [12-14]. Moreover, more
concerns are reported as the management of multi-drug resistant organisms require the administration of
the new generations of antibiotics. As a result, more side effects can arise including nephrotoxicity, which
can worsen the prognosis of the graft and might require the administration of calcineurin inhibitors [15,16].
Therefore, it has been suggested that efforts should be directed to reduce the levels of drug resistance to
enhance the management and increase the quality of care.

Although the management of asymptomatic bacteriuria and acute graft pyelonephritis is important to
reduce the risk of graft rejections following kidney transplantation, the efficacy of antibiotics administration
remains controversial among studies in the literature [17,18]. As a result of the absent management
guidelines, treatment of asymptomatic bacteriuria is not consistent among transplant centers and
healthcare facilities [19-24]. However, recent guidelines suggest the importance of early screening and
management of bacteriuria within the first weeks after kidney transplantation [23,25]. The screening and
management of asymptomatic bacteriuria should be early as a previous randomized controlled trial reported
that antibiotics administration was not successful in reducing the frequency of UTIs as the treatment
modalities were prescribed within the second month from transplantation [26]. The aim of the present study
is to elaborate more on asymptomatic bacteriuria following kidney transplantation and provide proper
evidence about the efficacy of antibiotics administration on eliminating the frequency of infections and
enhancing the quality of care for patients with recent kidney transplantation.

Review
Methodology
An extensive literature search of the PUBMED, Web of Science, Medline, Cochrane, and EMBASE databases
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was performed using the medical combination of all possible related terms. Papers discussing risk factors of
asymptomatic bacteriuria and information about different management approaches were screened for
relative information. A final drafting of the manuscript was performed based on the personal opinion of the
author to draft this paper.

Risk factors for asymptomatic bacteriuria
Many risk factors that have been reported among studies in the literature are mainly for bacteriuria and were
not specified to asymptomatic bacteriuria solely. A previous investigation reported that females who have a
delay in removal of a Foley catheter with prolonged function of the graft are associated with bacteriuria
following kidney transplantation [27]. It has been estimated that catheters increase the risk of developing
bacteriuria by 5%. Moreover, more than two-third of patients usually develop bacteriuria following two
weeks from catheterization [28]. Among the studies that reported the risk factors to catch asymptomatic
bacteriuria as a sole risk factor, a previous study reported that having a positive Charlson comorbidity index
and being female were the only predictors to developing the infection [29]. The primary presence of
glomerulonephritis in renal transplantation is also a significant predictor for developing asymptomatic
bacteriuria [30].

To treat or not?
Whether to treat asymptomatic bacteriuria in patients that underwent renal transplantation is still
controversial among clinicians and transplantation centers. A previous survey by Coussement et al. [19] was
conducted to assess the current practice and attitudes towards the screening and management of
asymptomatic bacteriuria in patients with kidney transplantations in Europe. The authors reported that the
screening and management practices were commonly practiced according to the guidelines, irrespective of
being aware of the efficacy or benefits and adverse events that could potentially result from such practices.

Coussement et al. [17] reported that the evidence regarding the efficacy of antibiotics administration in
patients suffering from asymptomatic bacteriuria following renal transplantation is not sufficient to draw
any solid conclusions and that additional prospective studies with adequate interventions and
randomization are needed. However, the authors relied on such results from four studies, including one
prospective case-control study [31], and another three retrospective observational studies [30,32,33]. In the
case-control study, no significant differences were found between the two study groups in terms of risk of
developing symptomatic infections or other adverse events [31]. In the same context, the other three
retrospective observational studies also concluded that antibiotic management did not significantly lower
the incidence of symptomatic UTIs. The rate of bacterial resistance was observed in many patients with
asymptomatic bacteriuria that were treated with antibiotics, and that the infections are usually self-limited
[30,32,33]. The same findings were also reported in a previous 2015 review by Singh et al. [34] that also relied
on data from these studies and also called for future observational studies to be conducted to formulate solid
evidence regarding whether to administer antibiotics for treating patients with symptomatic bacteriuria
following kidney transplantation to enhance the outcomes and reduce the risk of developing adverse events.

In a randomized multicenter observational trial, Sabé et al. [35] recruited 205 patients that underwent kidney
transplantation to assess the efficacy of antibiotic therapy on the prognosis of the infections among these
patients in the first year following renal transplantation. They reported that no significant differences were
found between the two study groups in terms of acute pyelonephritis, and other secondary endpoints as
graft rejection of dysfunction, hospitalization, and mortality. Accordingly, they suggested that systemic
antibiotic therapy should not be recommended for these patients due to the absence of efficacy and the
potential development of bacterial resistance to the administered antibiotics. In another randomized
controlled trial, Origuen et al. [26] reported that screening and management of asymptomatic bacteriuria in
patients that underwent renal transplantation did not significantly affect the prognosis and development of
adverse events in these patients as compared to the control group.

Another observational study by Bohn et al. [36] was conducted to assess the incidence of asymptomatic
bacteriuria among patients that underwent kidney transplantation and whether the administration of
antibiotics was efficacious in eliminating the infection and enhancing the prognosis or not. They reported
that among 527 patients, the incidence was 12.1%, of which, three-fourths were treated were systemic
antibiotics. However, the authors reported that the occurrence of asymptomatic bacteriuria within the first
month following transplantation did not increase the risk of potential adverse events. Moreover, antibiotics
management was not efficacious in controlling and eradicating the infections and should not be used in
these patients to prevent the creation of multi-drug resistant organisms.

A previous retrospective pediatric study by Bonnéric et al. [37] reported that systematic antibiotic therapy
for patients undergoing kidney transplantation is not recommended for the prevention of asymptomatic
bacteriuria. The authors reported that acute pyelonephritis or lower UTIs occurred less frequently with
untreated asymptomatic bacteriuria. These results were supported by Arencibia et al. [38] who showed that
most patients with asymptomatic bacteriuria usually have spontaneous bacterial clearance and that
antibiotics administration can lead to the emergence of new resistant bacterial strains.
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On the other hand, another retrospective analysis of 276 kidney transplantation patients by Kotagiri et al.
[39] showed that asymptomatic bacteriuria was present in 27% of them, and treatment of asymptomatic
bacteriuria can reduce the risk of developing symptomatic UTIs. However, the authors reported that the
presence of bacteriuria or UTIs was not significantly associated with the development of adverse events and
complications as estimated along one year following renal transplantation. Moreover, the previous
observational study by Gołębiewska et al. [29] reported that further evidence about the administration of
antibiotics for treating asymptomatic bacteriuria is still needed as they noticed that only a small percentage
of symptomatic UTIs occurred by the same organisms that caused the asymptomatic bacteriuria in their
population, and that recurrence could be associated with repeated and frequent use of antibiotics.

A previous meta-analysis by Gómez-Ochoa et al. [40] was conducted to estimate the incidence of
asymptomatic bacteriuria and the efficacy of treatment modalities on enhancing the outcomes. They
reported that according to the 15 included studies, the incidence of asymptomatic bacteriuria increased from
22% to 30% from the first month to the first year following kidney transplantation. Moreover, they reported
that management of asymptomatic bacteriuria was not significantly associated with reduced risk of
developing symptomatic UTIs, or graft dysfunction as estimated by the renal functions, which were not
significantly impacted, according to eight included studies in the analysis. Another systematic review was
published by Coussement et al. [18] analyzed the results from randomized controlled trials only and reported
that antibiotic therapy for managing asymptomatic bacteriuria showed uncertain results about preventing
the development of symptomatic UTIs, all-cause mortality, graft rejections, adverse rejections, or serum
creatinine levels. Therefore, the authors concluded that the evidence for whether recommending for or
against the administration of antibiotics in patients with renal transplantation was poor, and the authors
called for future investigations.

In contrast to the recommendation of the study by Coussement et al. [18], the Infectious Diseases Society of
America recommended against the screen and treat strategy for asymptomatic bacteriuria in patients that
had kidney transplantation. They support their recommendations by the poor evidence from the randomized
trials and the previously published observational studies [25]. However, Coussement and colleagues replied
to this report by saying that the evidence that these guidelines were built on is not sufficient as it was based
on observational studies, which usually lack proper interventions, and only two randomized trials, which
were reported to be of low quality with insufficient sample size to formulate sufficient evidence [41].

In 2021, a randomized, multicenter controlled trial was published by Coussement et al. [42] also to assess the
efficacy of treating asymptomatic bacteriuria with systemic antibiotics to reduce the rates of development of
symptomatic complications. They reported that antibiotics administration in 100 patients with kidney
transplantation did not significantly reduce the rate of complications and symptomatic adverse events
among these patients as compared to the other 99 patients that did not receive antibiotic therapy, as
reported in their population that developed asymptomatic bacteriuria in at least two months following
kidney transplantation. Moreover, the authors found that among the group that was recruited to receive the
antibiotic therapy, the frequency of antibiotics administration significantly increased, and therefore, the risk
of emergence of multi-drug resistance bacteria also increased.

Conclusions
Most studies in the literature are observational, which are usually biased in the interventions. However, the
current evidence regarding the management and screening of asymptomatic bacteriuria after renal
transplantation seems to discourage anti-bacterial management. Antibiotic administration did not
significantly lower the rates of secondary symptomatic UTIs or enhance the functions of the graft. In
addition, it did not have a significant impact on mortality and other clinical outcomes. Future prospective
randomized studies and clinical trials on a larger scale are encouraged to support the current evidence and
help formulate sufficient guidelines for clinicians and transplantation centers.
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