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REVIEW CRITERIA

PubMed and Cochrane databases were searched for 
articles including early release publications. Search 

terms included asymptomatic bacteriuria, urinary tract 
infection, renal transplant, kidney transplant, and renal 
transplant infections. Abstracts of  retrieved citations were 
reviewed and prioritized by relevance. Full articles were 
obtained and reference lists were reviewed for additional 
articles when appropriate. Efforts to identify ongoing trials 
included searches for published protocols on clinical trials 
registry (available at http://clinicaltrials.gov/ct2/home). 
Clinical studies include prospective, randomized clinical 
trials, prospective cohort studies, case-control studies, 
and other descriptive studies. Studies were excluded if  
the study population was not adequately characterized 
to assess generalizability, or if  there were insufficient 
numbers of  patients enrolled to support valid statistical 
analysis. Inclusion criteria included all articles studying 
asymptomatic bacteriuria, urinary tract infection in renal 
transplant recipients regarding prevalence, incidence, 
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treatment, prophylaxis, and complications. Figure 1 
illustrates the search methodology.

INTRODUCTION

Asymptomatic bacteriuria is a common complication 
after renal transplantation and the need for antibiotic 
therapy is controversial. If  urinary tract infection (UTI) 
occurred in this population it has proved harmful effect 
on allograft function and survival, in addition to infectious 
complications and bacteremia.[1] The bacteremia- associated 
mortality of  kidney allograft recipients is around 11% 
during the first month post transplant.[2] On the other hand, 
if  treating asymptomatic bacteriuria would not be of  any 
benefit it may impose a burden of  potential side effects as 
well as the excessive costs on these patients. In this review 
we present the rationale behind identifying and treating 
special groups of  patients with asymptomatic bacteriuria, 
especially renal transplant recipients.

Definition: To diagnose a patient with bacteriuria, whether 
it was symptomatic or asymptomatic, the presence of  
pyuria (≥10 leukocytes/mm3 of  uncentrifuged urine) is 
not sufficient.[3-5] Asymptomatic bacteriuria is defined as 
isolation of  a specified quantitative count of  bacteria in an 
appropriately collected urine specimen from an individual 
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without symptoms or signs of  urinary tract infection. It 
may precede symptomatic urinary tract infection, which is 
characterized by dysuria, frequency, pain, and fever. The 
quantitative thresholds are different for voided clean catch 
specimens and catheterized specimens. Two consecutive 
positive tests are needed in women to make the diagnosis 
compared to one single positive test in men.

Bacteriuria in women is defined by the 2005 Infectious 
Diseases Society of  America (IDSA) guidelines as two 
consecutive clean-catch voided urine specimens with 
isolation of  the same organism in quantitative counts of  
≥105 cfu/mL. Based on the fact that external contamination 
during voiding among men is an extremely unlikely cause 
of  significant bacteriuria, the 2005 IDSA guidelines defined 
bacteriuria in men as a single clean-catch voided urine 
specimen with isolation of  a single organism in quantitative 
counts of  ≥105 cfu/mL. Bacteriuria is also defined by the 
IDSA guidelines as a single specimen with isolation of  a 
single organism in quantitative counts of  ≥102 cfu/mL 
obtained by urethral catheterization.[6]

EPIDEMIOLOGY AND RISK FACTORS

Asymptomatic bacteriuria is common, but the prevalence 
in populations varies widely with age, sex, and the presence 
of  genitourinary abnormalities.

In women: The prevalence of  asymptomatic bacteriuria 
among healthy women increases with advancing age, from 
about one percent among schoolgirls to >20% among 
women over 80 years residing in the community.[3, 7-8]

There is no significant difference regarding the prevalence 
of  asymptomatic bacteriuria between pregnant and non-
pregnant women,[8] while sexual activity was found to 

increase the incidence and prevalence of  the disease.[9]

In men: Asymptomatic bacteriuria is rare among healthy 
young men,[10] but prevalence increases with advancing age 
to reach about six percent at 60 years of  age and to 15% 
of  men over 75 years of  age.[8]

Prevalence among diabetic women is 8−14% higher than 
the prevalence in the general population and is usually 
correlated with duration and presence of  long term 
complications of  diabetes.[11] This is not the case of  diabetic 
male patients.[12]

Irrespective of  sex, patients with indwelling urinary devices, 
permanent ureteric stent, spinal cord injuries and on 
hemodialysis are at increased risk of  having asymptomatic 
bacteriuria.[6] Short-term indwelling urethral catheters 
acquire bacteriuria at the rate of  two to seven percent per 
day,[13] this risk reaches 100% in patients with long term 
indwelling urethral catheters and patients with permanent 
ureteric stent.[14-15] Patients with spinal cord injury have a 
prevalence of  >50%.[16-17] Patients undergoing hemodialysis 
have a prevalence of  asymptomatic bacteriuria of  28%. [18] 
Twenty five percent to 50% of  elderly women and 
15%–40% of  elderly men in long-term care facilities are 
bacteriuric.[19]

In renal transplant recipients, risk factors include 
pretransplant UTI, prolonged period of  hemodialysis before 
hospitalization, polycystic kidney disease, diabetes mellitus, 
postoperative bladder catheterization, immunosuppression, 
allograft trauma, cadaveric donor, history of  vesicoureteral 
reflux, and technical complications associated with ureteral 
anastomosis. Female transplant recipients have twice 
the incidence of  male transplant recipients. Other post 
transplant risk factors of  having delayed UTI (>six months 
post procedure) include patients with serum creatinine 
levels >2 mg/dL, a daily prednisone dose >20 mg, multiple 
rejection therapy, or chronic viral infection.[20]

PATHOPHYSIOLOGY

In general population

The absence of  symptoms in patients with asymptomatic 
bacteriuria could reflect characteristics specific to the 
pathogen, the host or both. Some bacteria needs specific 
mechanism to cause symptomatic disease, such as 
attachment of  bacteria via fimbrial adhesions, while some 
others with reduced capability for fimbriae expression 
appear to have the capacity for relatively rapid growth that 
thus allows them to cause asymptomatic bacteriuria.[21] Also, 

Figure 1: Search methodology
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many organisms that cause asymptomatic bacteriuria may 
be less virulent.[22-25]

The absence of  symptoms in patients with asymptomatic 
bacteriuria could also reflect differences in the host 
response. Lower levels of  neutrophil Toll-like receptor 4 
(TLR4) expression, which controls the mucosal response 
to Escherichia coli (E. coli),[26] was found in patients with 
asymptomatic bacteriuria.[26-27] The microbiology of  
asymptomatic bacteriuria is similar to that of  cystitis 
and pyelonephritis with E. coli being the most offending 
organism. Fungi and viruses can also cause UTIs, but 
infections caused by these organisms are less common 
than those caused by bacteria.

In renal transplant recipients

Gram-negative bacterial infections account for more 
than 70% of  UTI and E. coli is the most common clinical 
isolate in patients with UTIs; not only in the general 
population but also after kidney transplantation. [28] 
Enterobacteriaceae, enterococci, staphylococci, and 
pseudomonas are commonly found pathogens. Other 
less frequent microorganisms are Salmonella, Candida, 
and Corynebacterium urealyticum. It is also important to 
remember the possibility of  infection caused by unusual 
pathogens such as Mycoplasma hominis, Mycobacterium 
tuberculosis, or BK virus (a member of  the polyomavirus 
family) and JC virus (John Cunningham virus formerly 
known as papovavirus). [29] Polyomavirus was described 
as a cause of  interstitial nephritis, mainly in patients 
receiving mycophenolate mofetil (MMF).[30] Salmonella 
and C. urealyticum are important usually unrecognized 
uropathogen in renal transplant recipients. [31- 32] Candidal 
UTIs can have serious consequences and may cause 
ascending infection and/or obstructing fungal balls at 
the ureterovesical junction. Thus, it is general practice to 
treat even asymptomatic candiduria in renal transplant 
recipients. [33] A large proportion (63−100%) of  E. coli 
isolates from renal allograft recipients have been shown to 
be resistant to trimethoprim and sulfamethoxazole, which 
raises the question of  the effectiveness of  using these 
medications prophylactically.[34-35]

SCREENING AND TREATMENT IN NON RENAL 
TRANSPLANT RECIPIENTS

U.S. Preventive Services Task Force (USPSTF),[36] 
recommends screening for asymptomatic bacteriuria 
with a urine culture for pregnant women at 12−16 weeks 
of  gestation, and concluded that there is insufficient 
evidence to recommend for or against routine screening 

for asymptomatic bacteriuria with leukocyte esterase or 
nitrite testing in ambulatory elderly women, women with 
diabetes, asymptomatic school-aged girls, or adults.

Infectious Diseases Society of  America Guidelines for 
the diagnosis and treatment of  asymptomatic bacteriuria 
in adults (IDSA)[6] recommends: All pregnant women 
should be screened for bacteriuria by urine culture at least 
once in early pregnancy, and they should be treated if  the 
results are positive (level of  evidence A-I). Screening for 
and treatment of  asymptomatic bacteriuria is warranted for 
patients undergoing transurethral resection of  the prostate 
(level of  evidence A-I) and other urologic procedures in 
which mucosal bleeding is anticipated (level of  evidence 
A-III). No recommendation can be made for screening 
for or treatment of  asymptomatic bacteriuria in renal 
transplant or other solid organ transplant recipients (level 
of  evidence C-III).

To reduce the development of  antibiotic resistance, many 
experts advise against treating asymptomatic bacteriuria 
in cases other than those recommended.[37] Non pregnant 
premenopausal women with asymptomatic bacteriuria are at 
increased risk for symptomatic urinary tract infection,[3] but 
treatment does not reduce the frequency of  symptomatic 
infection or recurrent asymptomatic bacteriuria,[7, 38] nor it 
does affect their survival or kidney function.[7, 39]

URINARY TRACT INFECTIONS AND 
ASYMPTOMATIC BACTERIURIA IN RENAL 

TRANSPLANT RECIPIENTS

Prevalence

Asymptomatic bacteriuria in renal-transplant recipients in 
the early post-transplantation period is a serious disease. 
In this group, it is harmful secondary to the profound 
neutropenia these patients have, and adverse outcomes can 
be prevented with antimicrobial-drug therapy.

In all renal transplant patients, an induction therapy is used 
to decrease the rate of  rejection along with maintenance 
therapy. Of  the used protocols thymoglobulin, a potent 
lymphocyte depleting agent, and basiliximab, a non 
lymphocyte depleting agent, both increases the risk of  
urinary tract infection post transplant. On the other hand, 
Campath-1H, a humanized CD52 specific cytotoxic IgGl 
monoclonal antibody with complement fixing activity, 
was reported to have reduced overall infections in renal 
transplant recipients when compared to the previous 
protocols.[40-41] After the transplant procedure, patient 
remain on maintenance immunosuppressive therapy for 
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lifelong, most common used regimen is a combination 
therapy of  tacrolimus and MMF with or without 
prednisone. Tacrolimus-based immunosuppression 
in conjunction with azathioprine and corticosteroids 
following kidney transplantation was assessed in a Phase 
III randomized, multicenter, non-blinded, prospective 
study. A study based on tacrolimus in conjuction with 
azathioprine and corticosteroids showed that 34% of  
patients had UTI, while subjects treated with tacrolimus-
based immunosuppression in conjunction with MMF and 
corticosteroids had UTI in a rate of  26%.[42]

Symptoms

The clinical presentation of  early post-transplantation 
UTI is variable. Asymptomatic bacteriuria may precede 
symptoms, whereas others present with fever, chills, and 
graft pain and tenderness. Allograft dysfunction can also 
occur in this setting.

Morbidity and mortality

The effect of  bacteriuria on transplant recipients can 
be divided into its effect on morbidity and mortality 
caused by the infection; and second, potential effects of  
infection on developing rejection and its clinical course.[43] 
Risk of  bacteremia accompanying UTI in these patients 
is nearly 12% and gram negative bacteria are the most 
common pathogens; however, gram positive bacteria such 
as Enterococcus and Staphylococcus could also cause 
bacteremia.[44]

UTI is very common in the first weeks after transplantation. 
If  left untreated, it often results in pyelonephritis and 
bacteremia.[45] Thus, treatment should be started with 
parenteral antibiotic therapy and be continued until 
the culture is negative. Thereafter, depending on the 
sensitivity of  organism, the oral antibiotic therapy should 
be administered for 2 to 6 weeks. Urinary infection in 
outpatients during the first three months after renal 
transplantation should be also treated with oral antibiotic 
therapy for six weeks. A shorter treatment period of  10 to 14 
days is usually accompanied by higher risk of  recurrence.[46]

Abbott et al,[43] analyzed 33,479 renal transplant recipients 
in the United States using renal data system from 1994 to 
1997, and found that renal transplant recipients had an 
adjusted incidence ratio of  hospitalizations for septicemia 
of  41.52. Of  these hospitalizations, UTI was the cause 
of  septicemia in 30.6% of  cases. They also found that 
recipients hospitalized for septicemia had a mean patient 
survival of  9.03 years compared to 15.73 years for those 
who never had UTI.

Graft outcome 

Muller et al,[1] retrospectively analyzed the role of  UTI and 
its impact on long-term graft survival in renal transplant 
recipients. They studied 225 patients with biopsy proven 
chronic rejection and compared them with 351 patients 
with no pathology features of  rejection, they concluded 
that UTI is an important risk factor for the onset of  
chronic rejection, and early and intense treatment is critical. 
Theories regarding this increment in rejection risk are 
the presence of  microbial antibodies which can result in 
TNF-α, IF-δ, and IL- 6 production affecting the grafted 
kidney, with direct action of  the inflammation to the kidney 
in cases of  pyelonephritis and hyperfiltration.[47]

In contrast, many studies have not reported an association 
between asymptomatic bacteriuria and graft survival. [48- 49] 
These results were biased by the fact that transplant 
recipients with poor graft survival could suffer from urinary 
infections due to urologic abnormalities.

Treatment

The management of  urinary tract infections is not different 
from those seen in patients who have not been transplanted. 
Due to high prevalence of  urinary infection within the 
first post-transplant months and its correlation with worse 
patient and graft outcome, most centers use prophylactic 
oral antibiotic therapy continuously during the first months, 
and in some centers this treatment could last up to one year.
[50] In their study Fox et al,[51] recommended that patients with 
diabetes, those receiving cyclophosphamide or high doses 
of  corticosteroids, and those with a history of  infection 
during transplant hospitalization or a history of  recurrent 
UTIs before transplantation seem to be candidates for 
indefinite prophylaxis (Level of  evidence B-III).

Most of  the authors recommend antibiotic therapy 
for asymptomatic bacteriuria in the first months after 
transplantation. There is no consensus about the period 
of  therapy and also it is not clear yet whether to treat every 
episode of  asymptomatic bacteriuria after the first months 
or not. Stein and Funfstruck recommend treating every 
episode of  bacteriuria with or without symptoms.[52] On the 
other hand, many others recommend that asymptomatic 
bacteriuria, occurring after the first post-transplant 
months, must be carefully followed and patients should 
be warned of  symptoms and begin antibiotic therapy 
when clinical manifestations are present.[43] The most 
common antibiotic used prophylactically is trimethprim-
sulfamethxazole (TMP-SMZ) as this regimen has been 
shown to significantly reduce the incidence of  UTI and 
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resultant bacteremia in renal transplant recipients.[51,53] 
Fox et al,[51] studied 132 adult patients selected to undergo 
renal transplantation participated in a randomized, 
double-blind, placebo-controlled trial and found that 
320/1600 mg daily dose of  TMP-SMZ (adjusted based 
on post-transplant renal function) significantly reduces 
the incidence of  bacterial infection following renal 
transplantation, especially infection of  the urinary tract and 
bloodstream, can provide protection against Pneumocystis 
carinii pneumonia, and is cost beneficial. No significant 
differences in colonization by TMP-SMZ-resistant gram-
negative bacilli were identified between the two groups. 
This result contradict the newest publications regarding 
the developing of  TMP-SMZ resistant strains in transplant 
recipients, Thus studies need to be conducted for further 
elucidation. 

Patients who are allergic to TMP-SMZ can be treated 
with any of  the oral quinolones, such as ciprofloxacin or 
norfloxacin.[54-55]

Any febrile renal transplant patient with an abrupt 
deterioration of  renal function should be treated with 
empiric antibacterial therapy aimed at gram negative 
bacteria, including Pseudomonas aeruginosa, after blood and 
urine samples have been obtained.[56]

Evolution in the management of  transplantation has 
introduced routine perioperative prophylaxis, minimization 
of  use of  indwelling urethral catheters, and long term 
antimicrobial prophylaxis to prevent pneumonia and 
other infections. These interventions also prevent both 
asymptomatic bacteriuria and symptomatic urinary 
infection.[51,57] Perioperative antibiotic prophylaxis 
for routine renal transplantation surgery has been 
recommended; a single dose of  a second-generation 
or third-generation cephalosporin before induction 
of  anesthesia seems to provide wound and urinary 
tract protection as effectively as a prolonged course of  
antibiotics.[58] It is a common practice to prophylactically 
administer a single-dose antibiotic before removal of  
urethral catheters.

If  an early post-transplantation UTI develops, ureteric stents 
placed for prophylactic purposes during transplantation 
can be removed around 2 weeks post-transplantation. 
This procedure should be delayed in patients receiving 
sirolimus, which can delay wound healing.[59] Routine 
pretransplantation nephrectomy in atosomal dominant 
polycystic kidney disease (ADPKD) is not recommended, 
but if  the native kidneys act as a ‘reservoir’ for infection, 
then bilateral native nephrectomy might be indicated.[20]

SUMMARY

UTI is the most common infective complication following 
renal transplantation. The infection can precipitate 
graft dysfunction, sepsis, and death. The risk of  post-
transplantation UTI is multifactorial and is determined by 
host, organism, and anatomical factors that are interrelated.

Patient education and early treatment with antimicrobials 
are key to early detection and prevention of  post-
transplantation UTI.

Robust definitions of  UTI, bacteriuria, bacteremia and 
pyuria in renal transplant recipients are important so that 
clinicians can communicate accurately and act promptly.

Asymptomatic bacteriuria screening in the first six months 
post renal transplantation is mandatory, and patients should 
be treated until negative urine culture is obtained.

Prolonged prophylaxis using TMP-SMZ has proved to 
reduce the incidence of  UTI and bacteremia, although it 
has no major impact on overall patient or graft survival. 
Optimal drug, dose, and length of  prophylaxis are other 
issues that need further elucidation.

Asymptomatic candiduria should be treated promptly in all 
renal transplant recipients because individuals with fungal 
UTIs are at a high risk of  developing serious complications.

Asymptomatic catheter-related bacteriuria is relatively 
common problem; consideration should be given to 
replacing or removing the catheter.
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