Clinical Infectious Diseases
I D S A F E AT U R E S

Clinical Practice Guideline for the Management of
Asymptomatic Bacteriuria: 2019 Update by the Infectious
Diseases Society of Americaa
1
Department of Internal Medicine, School of Medicine, Rady Faculty of Health Sciences, University of Manitoba, Winnipeg, Canada; 2Division of Infectious Diseases, Veterans Affairs Boston
Healthcare System and Boston University School of Medicine, West Roxbury, Massachusetts; 3Division of Infectious Diseases, University of Michigan, Ann Arbor; 4Department of Family and
Community Medicine, University of Maryland, Baltimore; 5Division of Pediatric Infectious Diseases, Department of Pediatrics, University of Wisconsin School of Medicine and Public Health,
Madison; 6Division of Infectious Diseases, University of Minnesota, Minneapolis; 7Department of Obstetrics and Gynecology and Department of Global Health, University of Washington, Seattle;
8
Department of Internal Medicine, Amsterdam University Medical Center, The Netherlands; 9Department of Urology, South Pest Teaching Hospital, Budapest, Hungary; 10Division of Infectious
Diseases, University of Miami, Florida; 11Division of Infectious Diseases, Yale School of Medicine, New Haven, Connecticut; 12Library and Knowledge Services, National Jewish Health, Denver,
Colorado; 13Department of Internal Medicine, Veterans Affairs Ann Arbor and University of Michigan, Ann Arbor; 14Department of Urology, Northwestern University, Chicago, Illinois; 15Section of
Health Services Research, Department of Medicine, Baylor College of Medicine, Houston, Texas; 16Division of Microbiology, Immunology and Glycobiology, Lund, Sweden; and 17Department of
Health Research Methods, Evidence, and Impact, McMaster University, Hamilton, Ontario, Canada

Asymptomatic bacteriuria (ASB) is a common finding in many populations, including healthy women and persons with underlying
urologic abnormalities. The 2005 guideline from the Infectious Diseases Society of America recommended that ASB should be
screened for and treated only in pregnant women or in an individual prior to undergoing invasive urologic procedures. Treatment
was not recommended for healthy women; older women or men; or persons with diabetes, indwelling catheters, or spinal cord injury.
The guideline did not address children and some adult populations, including patients with neutropenia, solid organ transplants, and
nonurologic surgery. In the years since the publication of the guideline, further information relevant to ASB has become available. In
addition, antimicrobial treatment of ASB has been recognized as an important contributor to inappropriate antimicrobial use, which
promotes emergence of antimicrobial resistance. The current guideline updates the recommendations of the 2005 guideline, includes
new recommendations for populations not previously addressed, and, where relevant, addresses the interpretation of nonlocalizing
clinical symptoms in populations with a high prevalence of ASB.
Keywords. asymptomatic bacteriuria; bacteriuria; urinary tract infection; pyelonephritis; cystitis; diabetes; pregnancy; renal
transplant; endourologic surgery; urologic devices; urinary catheter; older adults; nursing home; long-term care; spinal cord injury;
neurogenic bladder.
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Asymptomatic bacteriuria (ASB) is the presence of 1 or more
species of bacteria growing in the urine at specified quantitative
counts (≥105 colony-forming units [CFU]/mL or ≥108 CFU/L),
irrespective of the presence of pyuria, in the absence of signs or
symptoms attributable to urinary tract infection (UTI). ASB is
a common finding in some healthy female populations and in
many women or men with abnormalities of the genitourinary
tract that impair voiding. In 2005, the Infectious Diseases Society
of America (IDSA) published a guideline with recommendations for the management of ASB in adults. The current guideline reviews and updates the 2005 guideline, incorporating new
evidence that has become available. The recommendations also
consider populations not addressed in the 2005 guidelines, such
as children and patients with solid organ transplants or neutropenia. Since the previous guideline was published, antimicrobial
stewardship programs have identified nontreatment of ASB as
an important opportunity for decreasing inappropriate antimicrobial use. Nonlocalizing signs and symptoms are common in
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the methods, background, and evidence summaries that support each recommendation can be found in the full text of the
guideline.
RECOMMENDATIONS FOR ASYMPTOMATIC
BACTERIURIA
I. Should Asymptomatic Bacteriuria Be Screened for and Treated in
Pediatric Patients?

Recommendation

1. In infants and children, we recommend against screening
for or treating asymptomatic bacteriuria (ASB) (strong recommendation, low-quality evidence).
II. Should ASB Be Screened for or Treated in Healthy Nonpregnant Women?

Recommendation

1. In healthy premenopausal, nonpregnant women or healthy
postmenopausal women, we recommend against screening
for or treating ASB (strong recommendation, moderate-quality evidence).

Figure 1. Approach and implications to rating the quality of evidence and strength of recommendations using the Grading of Recommendations Assessment, Development
and Evaluation (GRADE) methodology (unrestricted use of the figure granted by the US GRADE Network).
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individuals in some populations with a high prevalence of ASB
and may lead to clinical uncertainty in the diagnosis of symptomatic infection. This may compromise the implementation
of nontreatment recommendations. Thus, this updated guideline also addresses the clinical presentation of symptomatic UTI
in populations where there is a high prevalence of ASB, such
as patients with spinal cord injury or older adults (≥65 years).
Candiduria is not addressed, as recommendations for management of this syndrome were included in the recent update
of the IDSA Clinical Practice Guidelines for the Management
of Candidiasis. The panel followed a process used in the development of other IDSA guidelines, which included a systematic weighting of the strength of recommendation and quality
of evidence using Grading of Recommendations Assessment,
Development and Evaluation (GRADE) (Figure 1) [1–5].
Summarized below are the 2019 revised recommendations for the management of ASB in adults and children. The
guidelines are not intended to replace clinical judgment in the
management of individual patients. A detailed description of

III. Should ASB Be Screened for and Treated in Pregnant Women?

Recommendations

IV. Should ASB Be Screened for and Treated in Functionally Impaired Older
Women or Men Residing in the Community, or in Older Residents of Longterm Care Facilities?

Recommendations

1. In older, community-dwelling persons who are functionally
impaired, we recommend against screening for or treating
ASB (strong recommendation, low-quality evidence).
2. In older persons resident in long-term care facilities, we recommend against screening for or treating ASB (strong recommendation, moderate-quality evidence).
V. In an Older, Functionally or Cognitively Impaired Patient, Which
Nonlocalizing Symptoms Distinguish ASB From Symptomatic UTI?

Recommendations

1. In older patients with functional and/or cognitive impairment
with bacteriuria and delirium (acute mental status change,
confusion) and without local genitourinary symptoms or
other systemic signs of infection (eg, fever or hemodynamic
instability), we recommend assessment for other causes and
careful observation rather than antimicrobial treatment
(strong recommendation, very low-quality evidence).
2. In older patients with functional and/or cognitive impairment
with bacteriuria and without local genitourinary symptoms
or other systemic signs of infection (fever, hemodynamic instability) who experience a fall, we recommend assessment
for other causes and careful observation rather than antimicrobial treatment of bacteriuria (strong recommendation,
very low-quality evidence). Values and preferences: This
recommendation places a high value on avoiding adverse
outcomes of antimicrobial therapy such as Clostridioides difficile infection, increased antimicrobial resistance, or adverse
drug effects, in the absence of evidence that such treatment
is beneficial for this vulnerable population. Remarks: For the

VI. Should Diabetic Patients Be Screened or Treated for ASB?

Recommendation

1. In patients with diabetes, we recommend against screening
for or treating ASB (strong recommendation, moderate-quality evidence). Remarks: The recommendation for nontreatment of men is inferred from observations in studies that
have primarily enrolled women.
VII. Should Patients Who Have Received a Kidney Transplant Be Screened
or Treated for ASB?

Recommendation

1. In renal transplant recipients who have had renal transplant
surgery >1 month prior, we recommend against screening
for or treating ASB (strong recommendation, high-quality evidence). Remarks: There is insufficient evidence to inform
a recommendation for or against screening or treatment of
ASB within the first month following renal transplantation.
VIII. Should Patients Who Have Received a Solid Organ Transplant Other
Than a Renal Transplant Be Screened or Treated for ASB?

Recommendation

1. In patients with nonrenal solid organ transplant (SOT), we
recommend against screening for or treating ASB (strong
recommendation, moderate-quality evidence). Values and
preferences: This recommendation places a high value on
avoidance of antimicrobial use so as to limit the acquisition of antimicrobial-resistant organisms or Clostridioides
difficile infection in SOT patients, who are at increased
risk for these adverse outcomes. Remarks: In nonrenal
SOT recipients, symptomatic UTI is uncommon and adverse consequences of symptomatic UTI are extremely
rare; the risk of complications from ASB is, therefore,
probably negligible.
IX. Should Patients With Neutropenia Be Screened or Treated for ASB?

Recommendation

1. In patients with high-risk neutropenia (absolute neutrophil count <100 cells/mm3, ≥7 days’ duration following chemotherapy), we make no recommendation for or against
screening for or treatment of ASB (knowledge gap). Remarks:
For patients with high-risk neutropenia managed with current standards of care, including prophylactic antimicrobial
therapy and prompt initiation of antimicrobial therapy when
febrile illness occurs, it is unclear how frequently ASB occurs
and how often it progresses to symptomatic UTI. Patients
with low-risk neutropenia (>100 cells/mm3, ≤7 days, clinically stable) have only a very small risk of infection and there
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1. In pregnant women, we recommend screening for and treating ASB (strong recommendation, moderate-quality evidence).
Remarks: A recent study in the Netherlands suggested
that nontreatment of ASB may be an acceptable option for
selected low-risk women. However, the committee felt that
further evaluation in other populations was necessary to
confirm the generalizability of this observation. We suggest
a urine culture collected at 1 of the initial visits early in pregnancy. There is insufficient evidence to inform a recommendation for or against repeat screening during the pregnancy
for a woman with an initial negative screening culture or following treatment of an initial episode of ASB.
2. In pregnant women with ASB, we suggest 4–7 days of antimicrobial treatment rather than a shorter duration (weak recommendation, low-quality evidence). Remarks: The optimal
duration of therapy will vary depending on the antimicrobial
given; the shortest effective course should be used.

bacteriuric patient with fever and other systemic signs potentially consistent with a severe infection (sepsis) and without
a localizing source, broad-spectrum antimicrobial therapy
directed against urinary and nonurinary sources should be
initiated.

is no evidence to suggest that, in this population, ASB has
greater risk than for nonneutropenic populations.
X. Should ASB Be Screened for or Treated in Individuals With Impaired
Voiding Following Spinal Cord Injury?

Recommendation

XI. Should Patients With an Indwelling Urethral Catheter Be Screened or
Treated for ASB?

Recommendations

1. In patients with a short-term indwelling urethral catheter
(<30 days), we recommend against screening for or treating ASB (strong recommendation, low-quality evidence).
Remarks: Considerations are likely to be similar for patients
with indwelling suprapubic catheters, and it is reasonable to
manage these patients similar to patients with indwelling
urethral catheters, for both short-term and long-term suprapubic catheterization.
2. In patients with indwelling catheters, we make no recommendation for or against screening for and treating ASB at
the time of catheter removal (knowledge gap). Remarks:
Antimicrobial prophylaxis given at the time of catheter removal may confer a benefit for prevention of symptomatic
UTI for some patients. The evidence to support this observation is largely from studies enrolling surgical patients who
receive prophylactic antimicrobials at the time of short-term
catheter removal, generally without screening to determine
if ASB is present. It is unclear whether or not the benefit is
greater in patients with ASB.
3. In patients with long-term indwelling catheters, we recommend against screening for or treating ASB (strong recommendation, low-quality evidence).
XII. Should Patients Undergoing Elective Nonurologic Surgery Be
Screened and Treated for ASB?

Recommendation

1. In patients undergoing elective nonurologic surgery, we recommend against screening for or treating ASB (strong recommendation, low-quality evidence).
XIII. Should Patients Undergoing Endourological Procedures Be Screened
or Treated for ASB?

Recommendations

1. In patients who will undergo endoscopic urologic procedures associated with mucosal trauma, we recommend
e86 • cid 2019:68 (15 May) • Nicolle et al

XIV. Should Patients Undergoing Implantation of Urologic Devices or
Living With Urologic Devices Be Screened for or Treated for ASB?

Recommendations

1. In patients planning to undergo surgery for an artificial urine
sphincter or penile prosthesis implantation, we suggest not
screening for or treating ASB (weak recommendation, very
low-quality evidence). Remarks: All patients should receive
standard perioperative antimicrobial prophylaxis prior to device implantation.
2. In patients living with implanted urologic devices, we suggest not screening for or treating ASB (weak recommendation, very low-quality evidence).

INTRODUCTION

ASB is common in healthy women and in adults and children with urologic abnormalities associated with impaired
voiding [6–19] (Table 1). ASB was first described when early
studies validating the use of the quantitative urine culture
for urinary infection reported a high prevalence of positive
urine cultures, with or without pyuria, in some populations
of women, without accompanying genitourinary symptoms
attributable to infection [20]. At that time, one of the most
common causes of renal failure was attributed to “chronic
pyelonephritis,” a histologic finding that was presumed to be
caused by infection. In addition, early studies consistently
observed that a high proportion of women with persistent
ASB initially identified in early pregnancy developed pyelonephritis and potential negative fetal outcomes later in the
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1. In patients with spinal cord injury (SCI), we recommend
against screening for or treating ASB (strong recommendation, low-quality evidence). Remarks: Clinical signs and
symptoms of UTI experienced by patients with SCI may
differ from the classic genitourinary symptoms experienced by patients with normal sensation. The atypical presentation of UTI in these patients should be considered in
making decisions with respect to treatment or nontreatment
of bacteriuria.

screening for and treating ASB prior to surgery (strong
recommendation, moderate-quality evidence). Values and
preferences: This recommendation places a high value on
the avoidance of the serious postoperative complication of
sepsis, which is a substantial risk for patients undergoing
invasive endourologic procedures in the presence of bacteriuria. Remarks: In individuals with bacteriuria, these are
procedures in a heavily contaminated surgical field. Highquality evidence from other surgical procedures shows that
perioperative antimicrobial treatment or prophylaxis for
contaminated or clean-contaminated procedures confers
important benefits.
2. In patients who will undergo endoscopic urologic procedures, we suggest that a urine culture be obtained prior to
the procedure and targeted antimicrobial therapy prescribed
rather than empiric therapy (weak recommendation, very
low-quality evidence).
3. In patients with ASB who will undergo a urologic procedure, we suggest a short course (1 or 2 doses) rather than
more prolonged antimicrobial therapy (weak recommendation, low-quality evidence). Remarks: Antimicrobial therapy
should be initiated 30–60 minutes before the procedure.

Table 1. Prevalence of Asymptomatic Bacteriuria Reported for Different
Populations
Population

Reference

Boys

<1

[7]

Girls

1–2

[8–10]

Premenopausal

1.0–5.0

[11]

Pregnant

1.9–9.5

[11]

Postmenopausal (age 50–70 y)

2.8–8.6

[11]

Women

10.8–16

[12]

Men

0.7–11

[12]

Women

10.8–16

[13]

Men

3.6–19

[13]

Women

25–50

[13]

Men

15–50

[13]

Intermittent catheter use

23–69

[14]

Sphincterotomy/condom catheter

57

[15]

Healthy women

Persons with diabetes

Elderly persons in the community (age ≥70 y)

Elderly persons in a long-term care facility

Persons with spinal cord injury

Persons with kidney transplant
First month posttransplant

23–24

[16, 17]

1 mo–1 y post-transplant

10–17

[16]

>1 y post-transplant

2–9

[16]

Short-term

3%–5%/day
catheter

[18]

Long-term

100

[19]

Persons with indwelling catheter use

pregnancy. Thus, ASB was interpreted as an ominous finding
that warranted screening and treatment.
Subsequent observational and intervention studies evaluating
long-term screening and treatment in schoolchildren, pregnant
women, and healthy women suggested that ASB was benign in
children and in women who were not pregnant [6]. In addition,
efforts to maintain sterile urine were often futile. Prospective,
randomized studies of antimicrobials or no antimicrobials for
bacteriuria in children, healthy women, older populations,
patients with chronic indwelling or intermittent catheters, and
patients with diabetes suggested that antimicrobial treatment
did not confer any benefits. At the same time, antimicrobials
increased the risk of outcomes such as antimicrobial resistance
and Clostridioides difficile infection (CDI) and, in some cases,
increased the risk of urinary tract infection (UTI) shortly after
therapy [21, 22]. For some populations with a high prevalence
of ASB, such as patients with chronic indwelling catheters [23],
older institutionalized populations [24, 25], patients with spinal
cord injury (SCI) [15, 26], and some persons with diabetes [22],
a sterile urine cannot be maintained, despite intense antimicrobial use. The Infectious Diseases Society of America (IDSA)
guidelines published in 2005 summarized this evidence for
adults, and made recommendations for treatment or nontreatment of ASB in relevant populations [6].

Scope and Purpose

The purpose of this document is to provide evidence-based
guidance on the screening and treatment of ASB in populations where ASB has been identified as common or potentially
detrimental. The target audience for this guideline includes all
healthcare professionals who care for patients who may have
ASB. These include general internists, internal medicine subspecialists (infectious diseases, nephrology, endocrinology, and
others), surgeons, urologists, pediatricians, obstetricians and
gynecologists, geriatricians, physical medicine specialists, family practitioners, hospitalists, pharmacists, nurse practitioners,
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Prevalence, %

Children

Additional evidence that has become available since 2005 for
some of the populations addressed in the previous guideline has
been reviewed for this guideline update. These updated guidelines also include populations not considered in the previous
guideline, including children, solid organ transplant (SOT)
recipients, patients with neutropenia, and those undergoing
nonurologic surgery. Difficulty in clinical distinction between
UTI and ASB in some populations with a high prevalence of
bacteriuria has been increasingly recognized. Thus, this update also addresses the assessment of potential nonlocalizing
symptoms for subjects in populations with a high prevalence
of bacteriuria, where diagnostic uncertainty may compromise implementation of nontreatment recommendations.
Asymptomatic candiduria, which was addressed in the 2005
guideline, has been recently reviewed and recommendations
made in IDSA’s Clinical Practice Guideline for the Management
of Candidiasis: 2016 Update [27], and is not included here.
There are important considerations unique to the use of antimicrobials. Antimicrobial use drives antimicrobial resistance
in the community, as well as in the individual treated. Since
the publication of the 2005 guideline, antimicrobial resistance
in bacteria isolated from UTI has evolved substantially, and
extended-spectrum β-lactamase–producing and carbapenemase-producing Enterobacteriaceae are isolated frequently
from UTI in many areas of the world [28, 29]. Antimicrobial
stewardship programs have identified the treatment of ASB as
an important contributor to inappropriate antimicrobial use,
which promotes resistance [30–34]. A positive urine culture
often encourages antimicrobial use, irrespective of symptoms
[34–37]. Thus, obtaining urine cultures when not clinically
indicated, including for routine screening, promotes inappropriate antimicrobial use. Given the potential negative societal
consequence of antimicrobial resistance, the guideline committee felt that screening for bacteriuria and treatment of ASB
should be discouraged unless there is evidence to support a
benefit of treatment for a given population. This guideline is
most applicable to those who similarly place a high value on
addressing the problem of increasing antimicrobial resistance
and other harms of antimicrobial exposure, and a lower value
on very small or uncertain benefits to individuals.

and physician assistants. To determine the scope of the current
guidelines, the panel considered whether there were any new
data that might change the recommendations from the last
IDSA guideline for ASB [6]. The panel also reviewed guidelines
from other organizations relevant to the management of ASB.
Values and Preferences

METHODOLOGY
Panel Composition

The IDSA Guidelines for the Management of Asymptomatic
Bacteriuria in Adults were published in 2005 [6]. For this update, the IDSA Standards and Practice Guideline Committee
(SPGC) convened a multidisciplinary panel of 15 individuals
with expertise relevant to ASB encompassing different patient
groups, including infectious diseases as well as representation
from family practice, pediatrics, geriatrics, obstetrics and gynecology, and urology. The panel also included individuals with
expertise in systematic literature search and guideline/health
research methodology.
Disclosure and Management of Potential Conflicts of Interests

The expert panel complied with the IDSA policy on conflicts
of interest, which requires disclosure of any financial or other
interests that may be construed as constituting actual, potential,
or apparent conflict. Panel members were provided IDSA’s conflicts of interest disclosure statement and were asked to identify ties to companies developing products that may be affected
by promulgation of the guideline. Information was requested
regarding employment, consultancies, stock ownership, honoraria, research funding, expert testimony, and membership on
company advisory committees. Decisions were made on a caseby-case basis as to whether an individual’s role should be limited as a result of conflict. Potential conflicts of interest are listed
in the Notes section.

Definitions

Clinical Questions and Evidence Review

The definition of ASB in patients without indwelling catheters is ≥105 colony-forming units (CFU)/mL (≥108 CFU/L) in
a voided urine specimen without signs or symptoms attributable to UTI [6]. For women, 2 consecutive specimens should be
obtained, preferably within 2 weeks, to confirm the persistence
of bacteriuria. Between 10% and 60% of women, varying with
the population, do not have persistent bacteriuria on repeat
screening after an initial positive specimen [22, 24, 40–45]. For
men, a single urine specimen meeting these quantitative criteria
is sufficient for diagnosis [46]. Patients with indwelling devices
often have multiple organisms isolated from the urine, some
of which are present at lower quantitative counts. Organisms
present in lower quantitative counts likely represent contamination of the urine specimen from organisms present in the biofilm along the device rather than true bacteriuria and, in these
patients, ≥105 CFU/mL remains the most appropriate diagnostic criteria for bladder bacteriuria [47, 48]. Lower quantitative
counts (≥102 to <105 CFU/mL) isolated from urine specimens
collected by “in and out” catheterization or following insertion
of a new indwelling catheter suggest true bacteriuria, but the

An initial list of relevant clinical questions for these guidelines
was created by the committee members addressing a specific
topic, then submitted to the whole panel for review and discussion. After the committee reviewed the proposed topics,
the final set of clinical questions was approved by the whole
committee. All outcomes of interest were prespecified, with
emphasis on outcomes important to patients and society, and
a de-emphasis on surrogate outcomes. At least 2 panel members were assigned to review the recent literature for each
topic, evaluate the evidence, determine the strength of recommendations, and develop written evidence in support of these
recommendations.
Panel subgroups generated a list of key words used by expert
librarians to develop PICO (population, intervention, comparison, outcomes) search strategies for Medline In-Process and
Other Non-Indexed Citations, Medline, Embase, and Cochrane
Central Register of Controlled Trials on the Ovid platform (see
Supplementary Tables and Supplementary Figures A–AH for
full search details). Results were returned to each primary author and the chair for the review. We restricted the search to
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Values and preferences were considered from the viewpoint of
the patient and from the societal perspective. We believe that
most patients would wish to receive antimicrobial therapy for
ASB if the potential benefits of treatment outweigh possible
harms. Where treatment of ASB is unlikely to confer a benefit, the risks of antimicrobial therapy, including adverse drug
effects, CDI [38, 39], and the potential for inducing antimicrobial resistance, suggest that most individuals would not wish
to receive antimicrobial treatment. From the societal perspective, avoidance of antimicrobial use where there is no benefit of
therapy is preferred to minimize antimicrobial adverse effects
and limit emergence of antimicrobial resistance, which may restrict future therapeutic efficacy for treatment of urinary tract
or other infections. When the quality of evidence is low, and
there is no suggestion of potential harm, we generally recommend against the treatment of ASB because of the high-quality
evidence that antimicrobial therapy contributes to antimicrobial
resistance. From a payer perspective, the cost of urine screening
for ASB and of antimicrobial therapy in patients with ASB is
more important than the very uncertain possibility of a small
reduction in symptomatic UTI or other outcomes for populations where there is no evidence of benefit with treatment of
ASB.

clinical significance of these lower quantitative counts in people
without symptoms has not been evaluated.

Development of Clinical Recommendations

All recommendations followed GRADE [1]. Recommendations
are either “strong” or “weak” (weak recommendations are also
sometimes called discretionary or conditional; see Figure 1) [1,
2]. Recommendations are strong when there is moderate- or
high-quality evidence that the desirable consequences outweigh
the undesirable consequences for a course of action. They may
also be strong when there is high-quality evidence of harm
and benefits are uncertain (ie, low or very low quality). Table
2 provides the suggested interpretation of strong and weak recommendations for patients, clinicians, and healthcare policy
makers. For recommendations where the comparators are not
formally stated, the comparison of interest is implicitly referred
to “not using the intervention” (either not using a specific

Table 2.

Patients

treatment or diagnostic test). GRADE Evidence Profiles were
created using MAGICapp version 8.1 (MAGIC, Oslo, Norway).
There are many important research questions for which evidence is currently insufficient. “Research needs” are highlighted
questions that the panelists believe are a priority. All members
of the panel participated in the preparation of the guideline and
approved the final recommendations. Final recommendations
represent consensus opinion of the entire panel. For the final
version of these guidelines, the panel as a group reviewed all
individual sections.
This guideline has been reviewed and endorsed by the
Society of Healthcare Epidemiology of America, Pediatric
Infectious Diseases Society, American College of Obstetrics
and Gynecology, Association of Medical Microbiology and
Infectious Diseases Canada, European Society of Clinical
Microbiology and Infectious Diseases, European Association of
Urology, and the American Urological Association. The IDSA
SPGC and the IDSA Board of Directors reviewed and approved
the guideline prior to dissemination.
Future Revision Dates

At least every 2 years, the SPGC will determine the need for
revisions to the guideline based on an examination of current
literature and the likelihood that any new data will have an impact on the recommendations. If necessary, the entire expert
panel will be reconvened to discuss potential changes. Any revision to the guideline will be submitted for review and approval
to the IDSA SPGC and the Board of Directors.
RECOMMENDATIONS FOR ASYMPTOMATIC
BACTERIURIA
I. Should ASB Be Screened for and Treated in Pediatric Patients?

Recommendation

1. In infants and children, we recommend against screening
for or treating ASB (strong recommendation, low-quality
evidence).
Evidence Summary

Evaluation of the benefits and risks of detection and treatment of
ASB in children poses unique problems. Young children cannot

Interpretation of Strong and Weak (Conditional) Recommendations
Strong Recommendation

Weak (Conditional) Recommendation

All or almost all individuals in this situation would want
the recommended course of action, and only a small
proportion would not.

Most individuals in this situation would probably want the suggested course of action, but many would not.

Clinicians All or almost all individuals should receive the intervention.

Recognize that fully informed individuals might reasonably choose different courses
of action. A shared decision-making process is typically useful in helping individuals to make decisions consistent with their values and preferences.

Policy
makers

Policymaking will require substantial debate and involvement of various stakeholders.

The recommendation can be adopted as policy in most situations. Adherence to this recommendation according
to the guideline can be used as a quality criterion or
performance indicator.
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publications in English. For patient groups addressed in recommendations in the 2005 document, the review was limited to
publications from January 2005 to June 2017. For populations
and topics not addressed in the 2005 guideline, the search included literature from January 1980 to June 2017. Additional
relevant articles published prior to 1980 were identified through
informal searching by panel experts. Systematic reviews of relevant topics were identified using PubMed and the Cochrane
Library. The literature was reviewed by the primary topic
authors to develop a list of articles for which abstract review
was considered relevant. The primary reviewer and a secondary
reviewer evaluated the abstracts and selected and evaluated articles for full text review.
Evidence summaries for each question were prepared by
the panel members using the Grading of Recommendations
Assessment, Development and Education (GRADE) approach
for rating the confidence and the evidence [1–3]. The summaries of evidence were discussed and reviewed by all committee
members and edited as appropriate. Once the analyses were
completed, the panelists presented their data and findings to the
whole panel for deliberation and drafting of recommendations.
Literature search strategies, evidence tables, evidence profiles,
and additional analyses including meta-analysis results can be
found in the Supplementary Tables and Supplementary Figures
A–AH.
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CI, 2.0%–24.7%]). The mean serum creatinine was significantly
higher in cases than in controls (0.88 vs 0.76 mg/dL) but did
not exceed the normal range in any of the participants. There
were no differences in mean blood pressure between groups. In
a noncomparative study of a cohort of girls with ASB and radiographic evidence of renal scarring, initially aged 4–14 years
and followed until 16 years of age, acute pyelonephritis was not
observed in girls with persistent bacteriuria or those who spontaneously cleared bacteriuria [54]. The duration of bacteriuria
did not influence renal growth or the glomerular filtration rate.
It is not clear why the rates of renal sequelae were substantially
higher in this study compared with other reports. The longterm consequences of ASB were also reported for a cohort of
116 Swedish schoolgirls followed for 3 years, of whom 12 (10%)
had renal scarring, 13 (11%) VUR without scarring, and 91
(78%) no reflux or scarring [55, 56]. Recurrence or persistence
of ASB was common; 47% of the girls remained bacteriuric after
3 years. Renal growth and concentrating capacity in these subjects remained normal.
An uncontrolled trial of antimicrobial therapy (sulfonamide,
tetracycline, ampicillin, or nitrofurantoin) in school-aged girls
with persistent ASB, defined as ≥3 consecutive positive urine
cultures, reported a reduction in the rate of recurrent bacteriuria of 25% in white and 40% in black girls; 10% of girls in this
study developed clinical episodes of acute pyelonephritis [57].
This study did not address long-term outcomes such as renal
scarring. In a trial of short-term antimicrobial therapy in the
Swedish cohort, 30 patients received nitrofurantoin and 31 no
treatment [56]. There was 1 case of pyelonephritis and 1 case
of cystitis in each group (RD for both, 0.1% [95% CI, –8.8%
to 9.1%]). In American schoolgirls (5–7 years old) monitored
over a 2-year period with an overall rate of ASB of 1.6% [8],
a randomized controlled trial (RCT) of short-term antimicrobials (nitrofurantoin, ampicillin, or trimethoprim-sulfamethoxazole [TMP-SMX]) in 63 subjects reported a lower ASB
recurrence rate in the first 6 months in the treatment group,
but no differences in ASB between groups at 4 years and no
differences in renal scarring in treated subjects compared to
untreated controls [58]. In the British schoolgirl cohort [9],
a nonrandomized, open-label, controlled trial of antimicrobial treatment (TMP-SMX, nitrofurantoin, nalidixic acid, or
pivmecillinam) for 7–14 days in 110 of these girls with ASB
reported no differences in subsequent symptoms of UTI, resolution of VUR, kidney growth, or renal scarring in treated or
untreated girls.
A retrospective observational study described 66 Swedish
school-aged girls being followed with long-term Escherichia coli
ASB who received either penicillin V or erythromycin (both of
unspecified dosage or duration), for treatment of streptococcal
pharyngitis [21]. In the penicillin group, bacteriuria was eradicated in 5 girls, but 6 girls developed acute pyelonephritis and
1 developed cystitis within 5 months following the penicillin
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reliably provide a clean-catch urine specimen, and studies using
perineal bag collection for urine specimens have found that
bacteriuria rates are overstated because of the high likelihood
of contamination with this collection method. Important outcomes relevant to children with ASB for whom antimicrobial
therapy is being considered include not only symptomatic infection, but also the development of long-term renal scarring.
Most of the evidence describing prognosis and treatment of
ASB in children was performed in the 1970s and 1980s. Based
on current evaluations of the quality of clinical trials, these early
studies have substantial methodological limitations, including
poor case definitions, small sample size, lack of randomization,
no placebo group, inconsistent outcome measures, inconsistent
drug choice, and lack of evaluation of risks and adverse events.
ASB is rare in children with a normal urinary tract and does
not appear to be associated with important harms. One study
from 1987 used suprapubic aspiration to obtain urine cultures
at ages 2 weeks, 3 months, and 10 months and reported that
ASB was present in 2.5% of boys and 0.9% of girls [49]. Eleven
percent of children with ASB had grade 1–2 vesicoureteral reflux (VUR). Of 50 children with ASB, 2 (4% [95% confidence
interval {CI}, 0.5%–13.7%]) were subsequently diagnosed with
acute pyelonephritis. No cases of renal scarring were observed
in any of the children with ASB (95% CI, .7%–7.1%). An observational study of neonates in New Zealand [50] reported that
14 of 1460 urines obtained by bladder puncture had bacteriuria (prevalence, 1% [95% CI, .5%–1.6%]): 5 with nonlocalizing symptoms and 9 asymptomatic. Mild or moderate VUR
was detected in 8 infants with bacteriuria (prevalence, 57.1%
[95% CI, 28.9%–82.3%]). ASB occurred in 1.8% of female and
0.5% of male infants (aged 3–23 months) evaluated in an office setting in the United States [7] and 0.8% of preschool girls
and no boys (aged 2–5 years). Of those with ASB, VUR was
present in 46% of infants and 9% of preschool children. One
study reported a higher rate of ASB in black compared to white
adolescent girls, (2.5% vs 0.8%, respectively), but similar ASB
prevalence in younger (5–14 years) white or black girls (0.5%)
[51]. ASB was present in 1.8% of 16 800 British schoolgirls aged
5–12 years who were screened for bacteriuria and followed for
up to 13 years [9]. In adolescent girls in Boston, 1.6% of females
had ASB [10].
A long-term study of the epidemiology and natural history of
ASB conducted in Virginia in the 1960s enrolled 8872 schoolaged girls followed for a 7-year period [52]. The rate of ASB was
2.9%, and 3% had symptomatic UTI, but the rate of UTI was
not compared to girls without ASB. A subset of 60 girls with
persistent bacteriuria was followed up in the 1970s and compared to 38 matched controls [53]. Renal scarring or caliectasis
were present in 16 cases and none of the controls (risk difference [RD], 32.0% [95% CI, 18.7%–45.3%]). Hospitalization
rates for UTI and pyelonephritis were significantly higher in
children with ASB (15%) than controls (2.6%; RD, 13.4% [95%

Rationale

We make a strong recommendation because there is moderate-quality evidence that there is no benefit and high-quality
evidence of harm. ASB is uncommon in infants and boys and
occurs in about 1%–3% of healthy girls. While there may be
an increased risk of symptomatic UTI in bacteriuric children,
there is no evidence of a higher risk for subsequent renal scarring or renal insufficiency. In addition, there is no evidence that
treatment of ASB prevents symptomatic UTI, including pyelonephritis (low quality), renal scarring, or renal insufficiency
(low quality). There is high-quality evidence to suggest that
antibiotics cause harm, including adverse effects, increasing
costs, and contributing to antimicrobial resistance. Most studies
addressing ASB in children were performed >40 years ago, but
there are no indications that the incidence or outcomes of ASB
would differ today.
Research Needs

Future studies of antimicrobial therapy should include renal
scarring as a primary outcome. Studies enrolling children with
neuromuscular disorders and immunocompromised states
should be a priority.
II. Should ASB Be Screened for or Treated in Healthy Nonpregnant Women?

Recommendation

1. In healthy premenopausal, nonpregnant women or healthy
postmenopausal women, we recommend against screening
for or treating ASB (strong recommendation, moderate-quality evidence).
Evidence Summary

The prevalence of ASB in healthy, premenopausal women ranges
from 1% to 5%, and in healthy postmenopausal women in the
community from 2.8% to 8.6% [6]. While symptomatic UTI
occurs significantly more frequently in women with bacteriuria
than in nonbacteriuric women, observational studies report
no differences in the rates of hypertension, chronic kidney disease, serum creatinine levels, abnormal intravenous pyelogram

findings, or mortality in women with or without bacteriuria
[6]. There were no differences in the frequency of subsequent
UTI during 1 year of follow-up after treatment of bacteriuric
women with a 1-week course of therapy with nitrofurantoin or
placebo [60]. Thus, the 2005 IDSA ASB Guideline Committee
concluded that healthy, premenopausal women with ASB have
an increased risk for UTI, but no long-term adverse outcomes
[6]. In addition, the Committee concluded that the treatment of
ASB neither decreases the frequency of symptomatic infection
nor prevents further episodes of ASB.
Other advisory bodies have reached similar conclusions. The
US Preventive Services Task Force reaffirmed its 2004 recommendations in 2008 with the recommendation that evidence
does not support the screening of nonpregnant women or men
for ASB, as improved clinical outcomes cannot be demonstrated
[61]. A recent systematic review of antimicrobial treatment of
ASB in noncatheterized adults also concluded that antimicrobial treatment of ASB may improve short-term microbiologic
outcomes, but the microbiologic resolution is not sustained and
there is no measurable improvement in morbidity or mortality
[62].
This review identified no additional studies published since
2005 that would alter the previous recommendation. A recent
study performed in the Netherlands enrolled women to receive
either prophylactic TMP-SMX or Lactobacillus species probiotic. During 15 months of follow-up, no difference in the time
to a subsequent symptomatic UTI between women with and
without ASB at baseline was observed. The authors concluded
that ASB was not a predictor for the development of a symptomatic UTI [63].
There is some evidence suggesting that persistent ASB may
protect from symptomatic UTI [20]. An early randomized trial
of therapy for women with ASB reported that most symptomatic reinfections occurred in the antimicrobial treatment
group, suggesting that treatment of bacteriuria may be associated with an increased risk of symptomatic UTI [60]. A recent
nonblinded, randomized clinical trial reported outcomes following antimicrobial treatment or no treatment for 673 young
women presenting to a sexually transmitted disease clinic. All
participants had at least 1 episode of symptomatic UTI in the
past year and ASB on 2 consecutive urine specimens when evaluated in the clinic [64]. Antimicrobial therapy for treatment of
ASB was an independent risk factor (hazard ratio, 3.09 [95%
CI, 2.19–4.20]) for developing symptomatic UTI in the year
following treatment. There was 1 episode of pyelonephritis in
the untreated group and 2 in the treated group. The authors
concluded that ASB in women with a history of recurrent
UTI may be protective in preventing symptomatic recurrence.
However, a high proportion (33%) of these women had ASB
with Enterococcus species isolated, which would generally be
considered a contaminant, and symptomatic episodes were not
confirmed microbiologically.
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therapy (7 of 46 [15%]), all with new E. coli strains isolated.
Bacteriuria persisted in all girls treated with erythromycin,
which is not excreted in the urine, and none developed symptomatic infection following antimicrobial therapy. The authors
suggested that antimicrobial treatment which resolved ASB in
girls with stable, long-term bacteriuria was a risk for short-term
development of acute pyelonephritis.
Kemper and Avner [59] performed an analysis of the performance and costs of screening of 100 000 hypothetical preschool children. Screening of children using standard culture
techniques would result in nearly 20 000 false-positive tests and
143 false negatives. Total costs for a screening program were
estimated at nearly $2 million dollars in 1992.

Rationale

III. Should ASB Be Screened for and Treated in Pregnant Women?

Recommendations

1. In pregnant women, we recommend screening for and
treating ASB (strong recommendation, moderate-quality
evidence). Remarks: A recent study in the Netherlands
suggested that nontreatment of ASB may be an acceptable
option for selected low-risk women. However, the committee felt that further evaluation in other populations was
necessary to confirm the generalizability of this observation. We suggest a urine culture collected at one of the initial visits early in pregnancy. There is insufficient evidence
to inform a recommendation for or against repeat screening
during the pregnancy for a woman with an initial negative
screening culture or following treatment of an initial episode of ASB.
2. In pregnant women with ASB, we suggest 4–7 days of antimicrobial treatment rather than a shorter duration (weak recommendation, low-quality evidence). Remarks: The optimal
duration of therapy will vary depending on the antimicrobial
given; the shortest effective course should be used.
Evidence Summary

Screening for and Treatment of Bacteriuria

ASB occurs in 2%–7% of pregnant women [6, 65]. The 2005
IDSA guideline recommended screening and treatment of ASB
to decrease pyelonephritis in pregnant women, based on prospective randomized studies from the 1960s to 1980s, which
uniformly reported that antimicrobial treatment decreased
the incidence of pyelonephritis from 20%–35% to 1%–4% [6].
Some studies also reported decreased low birth weight (<2500
g) and premature labor. Guidelines from other organizations
including the American College of Obstetrics and Gynecology
[66] and the US Preventive Services Task Force [67] support
this recommendation.
A 2015 Cochrane review included 14 RCTs, for the most
part published in the 1960s and 1970s [68]. Based on 11 RCTs
(1932 women), antimicrobials probably reduce the risk of pyelonephritis in pregnant women with ASB (moderate quality).
e92 • cid 2019:68 (15 May) • Nicolle et al

While the Cochrane review rated the quality of evidence very
low, we thought that the consistency of the observation of benefit and the large treatment effect warranted a higher rating
(see Supplementary Table F). Based on 2 RCTs, antimicrobials
may reduce the risk of preterm birth (low quality). The baseline
risk of preterm birth in women with untreated ASB is about
53 per 1000 [69]; antibiotics may reduce the risk to approximately 14 per 1000 (RD, –39 [95% CI, –47 to –20]; low quality).
Antibiotics probably lower the chance of very low birth weight
from approximately 137 per 1000 to 88 per 1000 (RD, –49 [95%
CI, –75 to –10]; moderate quality).
In the Netherlands, screening for ASB in pregnancy has not
been instituted as a routine practice for prenatal care. A 2015
prospective study undertaken in that country, which included
an underpowered nested RCT of treatment of ASB, reported
that pregnant women with untreated ASB had higher rates of
pyelonephritis than did women without ASB or with ASB that
was treated [69]. The frequency of pyelonephritis in women
with untreated ASB was, however, substantially lower (2.4%)
than reported in earlier studies. Low birth rate and preterm
birth rates did not differ significantly between the 2 groups.
The generalizability of these observations is limited as ASB
was identified with only a single urine culture and the study
enrolled women at low risk of preterm birth or complicated
UTI, who would be expected to have lower rates of pyelonephritis, preterm labor, and low birth weight. While the authors
suggest that routine screening for and treatment of ASB in this
population may not be warranted, further evidence from other
populations is necessary to evaluate the risks and benefits for
all pregnant women and in settings with variable access to
healthcare.
The 2005 guideline recommended “periodic” repeat
screening for pregnant women following treatment of ASB,
with retreatment and prophylactic antimicrobial therapy if
there was recurrence. We did not find any direct evidence that
addresses whether there is a benefit of repeated screening following treatment of ASB, or of retreatment of women with
recurrent ASB. In addition, there was insufficient evidence
evaluating the benefits or risks of prophylactic antimicrobial
therapy in preventing ASB recurrence for the duration of the
pregnancy.
Rationale

In pregnant women with ASB, antimicrobials probably reduce
the risk of pyelonephritis and may reduce the risk of low birth
weight. Antimicrobials may also reduce the risk of preterm
labor. The randomized trials are generally old and limited by
lack of allocation concealment and blinding, but all showed a
consistently large effect on important outcomes. Serious adverse effects from antimicrobials almost certainly occur much
less frequently than the expected reduction in pyelonephritis
and preterm birth.
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Although women with ASB may also be at increased risk of
symptomatic UTI, ASB, even when persistent, appears not to
be associated with other adverse outcomes, and there is no evidence to suggest that episodes of symptomatic UTI are attributable to the ASB. Moreover, treatment of ASB may not decrease
the frequency of symptomatic UTI, including pyelonephritis
(moderate quality). Antibiotics may increase rather than decrease the risk of subsequent UTI (moderate quality). There
is high-quality evidence that antibiotics have an increased risk
of adverse effects, that screening and treating ASB is extremely
costly, and that the use of antibiotics promotes emergence of
antimicrobial resistance.

Research Needs

Duration of Treatment of ASB in Pregnant Women

A Cochrane review from 2015 [70] included 13 studies enrolling
1622 women that compared single-dose to short-course (4–7 days)
antimicrobials. There was a trend toward lower rates of clearance
of bacteriuria with the single-dose regimens (1.28 [95% CI, .87–
1.88]; low quality). In 1 moderate-quality study included in this
review [71], 714 women enrolled from Thailand, the Philippines,
Vietnam, and Argentina received 7 days or single-dose therapy
with nitrofurantoin. Seven days of therapy was more effective
than a single dose in preventing the adverse outcome of lower
birth weight (relative risk [RR], 1.65 [95% CI, 1.06–2.57]), but no
differences in pyelonephritis or preterm delivery were observed
between the 2 study arms. The review concludes that current recommendations for a 4- to 7-day duration of antimicrobial therapy
are reasonable but based on low-quality evidence.
The optimal duration of therapy, however, will be antimicrobial-specific. Nitrofurantoin and β-lactam antimicrobials (usually
ampicillin or cephalexin) are preferred because of their safety
in pregnant women, but these agents are less effective as shortcourse therapy for treatment of acute cystitis in women [72]. The
Cochrane review findings are consistent with this observation. A
single dose of fosfomycin is effective for clearance of bacteria in
the urine, but there is limited clinical evaluation of use in pregnancy, and outcomes such as pyelonephritis and preterm labor
are not yet well studied for this regimen [72–76].
Research Needs

Studies evaluating the optimal duration of treatment for different antimicrobial regimens for ASB in pregnancy, including
fosfomycin and the impacts of the different regimens on neonatal outcomes, are needed.
IV. Should ASB Be Screened for and Treated in Functionally Impaired Older
Women or Men Residing in the Community, or in Older Residents of Longterm Care Facilities?

Recommendations

1. In older, community-dwelling persons who are functionally
impaired, we recommend against screening for or treating
ASB (strong recommendation, low-quality evidence).

2. In older persons resident in long-term care facilities, we recommend against screening for or treating ASB (strong recommendation, moderate-quality evidence).
Evidence Summary

The 2005 guideline recommended that older persons residing
in the community or long-term care facilities should not be
screened or treated for ASB, based on evidence from long-term
cohort studies with follow-up of years to decades, and randomized comparative trials in women and men [24, 25, 77–79]. No
additional studies published since 2005 were identified which
addressed the question of treatment of ASB in older functionally impaired residents in the community. Thus, the recommendation for nontreatment remains the same.
Prospective cohort studies in long-term care residents published since 2005 have evaluated adherence to minimum clinical criteria [80] for initiation of antimicrobial therapy for UTI
in bacteriuric patients. Treatment of presumed UTI, despite absence of these minimum signs and symptoms, is common [81,
82]. Only 16% of bacteriuric residents with advanced dementia
met minimum criteria for a diagnosis of symptomatic UTI in 1
report, but 75% of these received treatment [83]. Antimicrobial
therapy, regardless of route of administration, conferred no survival benefit, even when adjusted for functional status, highest
recorded temperature, or mental status change (adjusted hazard
ratio for death, 1.09 [95% CI, .43–2.75] for oral therapy vs no
therapy) [83]. No additional benefit, and some adverse outcomes, has been reported because of treatment [84–86]. In
another study, an increased frequency of bacteriuric episodes
was significantly associated with an increased frequency of receiving an antimicrobial and of subsequent isolation of multidrug-resistant gram-negative bacilli in urine, but not changes
in mental status or admission to hospital for UTI [87]. A retrospective study of bacteriuric patients who received treatment
for UTI but did not meet minimum diagnostic criteria reported
that the risk of CDI within 3 months of therapy was >8.5-fold
higher for patients who received antimicrobial treatment than
those who did not [88].
Several investigators have evaluated potential biomarkers to
assist in differentiating ASB from symptomatic UTI in older
residents of nursing homes, given the clinical uncertainty in
identifying symptomatic infection in residents with bacteriuria [89–93]. Studies of inflammatory responses in bacteriuric
long-term care residents (degree of pyuria, interleukin-6 [IL-6],
and heparin-binding protein) have not reliably correlated with
typical (localizing) or nonspecific symptoms associated with
presumed UTI (fatigue, anorexia, confusion, falls, aggression,
restlessness) or with ASB [89, 90]. Neutrophil-driven inflammatory responses including pyuria or urine IL-6 do not reliably
discriminate between ASB and symptomatic UTI and are not, at
present, helpful to distinguish between them [90–93].
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Prenatal management has changed substantially since the
studies that identified a benefit of treatment of ASB were published. The Netherlands study suggests that screening and treatment of ASB may not be beneficial for all pregnant women.
Rigorous clinical trials to evaluate different approaches to
screening and treatment of ASB in populations of pregnant
women managed with current standards of practice, which describe both pyelonephritis and neonatal outcomes, would be
helpful. The benefits of repeated screening for women following
treatment of ASB also need to be evaluated, and the cost-effectiveness of these programs described.

Rationale

We make strong recommendations because there is lowor moderate-quality evidence that there is no benefit and
high-quality evidence of harm. In the elderly, antibiotic treatment of ASB likely does not reduce the risk of death (relative
difference, 13 per 1000 [95% CI, –25 to 85]; low-quality evidence), or of sepsis (RD, 100 fewer per 1000 [95% CI, –260 to
60]; very low-quality evidence). There are high-quality data to
suggest that adverse effects are particularly common following
the use of antimicrobials in this population, including CDI and
isolation of organisms with increased antimicrobial resistance.

Evaluation of potential biomarkers to differentiate symptomatic UTI and ASB in older functionally impaired persons
should be pursued. Identifying objective criteria to diagnose
symptomatic UTI is essential to facilitate optimal management
for these older populations, including limiting inappropriate
antimicrobial use.
V. In an Older, Functionally or Cognitively Impaired Patient, Which
Nonlocalizing Symptoms Distinguish ASB From Symptomatic UTI?

Recommendations

1. In older patients with functional and/or cognitive impairment with bacteriuria and delirium (acute mental
status change, confusion) and without local genitourinary
symptoms or other systemic signs of infection (eg, fever
or hemodynamic instability), we recommend assessment
for other causes and careful observation rather than antimicrobial treatment (strong recommendation, low-quality
evidence).
2. In older patients with functional and/or cognitive impairment with bacteriuria and without local genitourinary
symptoms or other systemic signs of infection (fever, hemodynamic instability) who experience a fall, we recommend assessment for other causes and careful observation
rather than antimicrobial treatment of bacteriuria (strong
recommendation, very low-quality evidence). Values and
preferences: This recommendation places a high value on
avoiding adverse outcomes of antimicrobial therapy such
as CDI, increased antimicrobial resistance, or adverse drug
effects, in the absence of evidence that such treatment is
beneficial for this vulnerable population. Remarks: For
the bacteriuric patient with fever and other systemic signs
potentially consistent with a severe infection (sepsis) and
without a localizing source, broad-spectrum antimicrobial
therapy directed against urinary and nonurinary sources
should be initiated.
Evidence Summary

Classic symptoms of UTI include focal genitourinary symptoms
such as urinary frequency, urgency, dysuria, and costovertebral
e94 • cid 2019:68 (15 May) • Nicolle et al

Mental Status Changes

Observational evidence suggests that patients with delirium are
more likely to have bacteriuria than patients without delirium
[94, 95]. However, confounding factors such as age, comorbidities, and reduced mobility were not fully adjusted for in these
observational studies, and there is a high probability of residual
confounding. Therefore, a causal relationship between bacteriuria and delirium has not been established. One small cohort study found a higher rate of bacteriuria in patients who
were delirious postoperatively (8 of 36 [22%]) compared to
those without delirium (7 of 108 [6.5%]) [96], but this study
was not large enough to properly control for confounders. In a
larger prospective cohort study of nursing home residents [94],
change in mental status was associated with bacteriuria plus
pyuria in patients treated for UTI (odds ratio [OR], 1.38 [95%
CI, 1.03–1.74]). A follow-up study of the same cohort reported
that change in mental status was not significantly associated
with the number of episodes of bacteriuria (zero, 1, ≥2) after
adjusting for resident factors [87]. A cohort study of residents
from 22 nursing homes in Sweden also reported no difference
in the prevalence of bacteriuria among those with nonspecific
symptoms including confusion (31% of 85) compared with
those without nonspecific symptoms (32% of 336; P &#x003D;
.74) [97]. IL-6 concentrations also did not differ between bacteriuric residents with and without nonspecific symptoms [89].
Thus, observational data suggest that the relationship between
delirium and bacteriuria is likely attributable to underlying host
factors, and consistent with a high frequency of both of these
events in these older populations rather than a true inflammatory or infection-related association.
Outcomes of antimicrobial treatment or no treatment
in patients with ASB and mental status change or delirium
have been reported for only a few studies. Older residents of
a long-term care ward with ASB, without fever or UTI symptoms, were randomized to treatment with norfloxacin 400 mg
twice daily or placebo for 7 days (29 patients in each group)
and evaluated on a behavioral rating scale before treatment,
at end of treatment, and 1 and 3 months posttreatment [98].
The mean scores were higher (worse) in the treatment group,
but not statistically different at any time, and worsened in both
groups (18.1 to 19.1 with norfloxacin and 15.7 to 16.6 with placebo). Although details of the individual behavioral features are
not provided, antimicrobial treatment did not improve mean
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Research Needs

angle tenderness [80]. Patients without focal genitourinary
symptoms are generally considered asymptomatic [81, 82].
However, bacteriuric patients without these symptoms but
with systemic signs such as change in mental status, delirium,
or falls, may present a diagnostic challenge. In practice, these
patients are often treated with antibiotics for UTI [85]. This is
particularly true in patients with dementia or other conditions
that limit the ability to communicate.

Falls

Falls are common among older populations who also have a
high prevalence of ASB, and often lead to a diagnosis of UTI
and initiation of antimicrobial therapy, in the absence of consistent genitourinary symptoms or systemic signs of infection
(such as fever or change in hemodynamic status). A retrospective review of 80 patients in a nursing home who fell on their
way to or back from a bathroom reported that 39 (48%) of
these had pyuria and bacteriuria and were diagnosed as UTI

[102]. Whether these patients had symptoms of urgency or
frequency that contributed to a fall on the way to the toilet is
not documented. In a more recent cohort study of suspected
UTI in nursing home residents, only 9 of 45 (20%) fall episodes
occurred in residents with bacteriuria and pyuria present—the
remaining 80% had no bacteriuria and pyuria [103]. These
studies suggest that most older residents who fall do not have
ASB and falls should not immediately trigger suspicion for UTI;
other causes are much more likely. Bacteriuria is usually unrelated and simply a confounding factor. Neither of these studies
directly addresses whether antimicrobial therapy of bacteriuria
in residents who have had a fall and do not have genitourinary
symptoms or systemic signs of infection modifies adverse outcomes such as sepsis or death, so the evidence base is rated as
low quality. However, taken together with evidence that the
treatment of ASB in patients without minimal criteria for UTI
is not associated with any demonstrable benefits and antimicrobials have an important risk of harm, the panel believed that the
adverse consequences of antimicrobial therapy almost certainly
outweigh any desirable consequences of therapy in patients who
have fallen and have ASB. In patients who fall and have fever or
hemodynamic instability, careful evaluation to identify a site of
infection is warranted.
Rationale

We make a strong recommendation because there is high certainty for harm and low certainty of any benefit from treatment
of ASB in older adults. Current evidence does not suggest a
causal relationship between bacteriuria and presentations without classic localizing UTI symptoms, such as changes in mental
status or falls. Treatment of ASB in patients with delirium has
not been shown to have any beneficial impact in clinical outcomes compared to no treatment, including reducing severity
or duration of delirium and reducing risk of sepsis, death, or
hospitalizations (all low or very low certainty). There is high
certainty that antimicrobials cause harm. Treatment probably
increases the risk of antibiotic-associated diarrhea, including
CDI, and increases the risk of antimicrobial resistance for the
individual patient, the institution, and the community [87, 88,
100].
Values and Preferences

This recommendation places a high value on avoiding adverse
outcomes of antimicrobial therapy in the functionally impaired
older individual in the absence of evidence that such treatment
is beneficial.
Research Needs

Since bacteriuria is often detected and treated in patients with
delirium or falls, further studies—ideally randomized—to evaluate the risks and benefits of antimicrobial treatment and determine if there is any improvement in mental status, frequency of
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behavioral scores in these patients with ASB. In a more recent
observational study, outcomes were reported for 320 hospitalized patients who had urine cultures sent to the microbiology
laboratory and documentation in the hospital record of the
indication for obtaining urine cultures; 191 (57%) had changes
in mental status as the indication for the culture [99]. Among
the 67 patients with ASB (no focal UTI symptoms), 44 (66%)
presented with confusion or delirium and 43 (64%) were treated
with antimicrobials. Patients with confusion or mental status
change had a higher rate of antimicrobial treatment compared
with patients without these presentations (75% vs 43%, respectively; OR, 1.81 [95% CI, 1.19–4.12]). In-hospital mortality did
not significantly differ in patients with ASB who were treated or
not treated (0% vs 4.2%; P &#x003D; .36). Other outcomes such
as CDI and antimicrobial resistance were not reported.
In another recent study [100], hospitalized patients aged
≥70 years were prospectively screened for delirium every 2
days and followed until discharge. The impact of treatment
vs no treatment of ASB on death, permanent institutionalization, or functional decline was assessed in patients with
and without delirium. Delirious patients treated for ASB
had poorer functional outcome compared with ASB patients
without delirium who were not treated (adjusted OR, 3.45
[95% CI, 1.27–9.38]). In 68 delirious patients in whom ASB
was treated, there was no significant functional recovery
when compared to 22 patients without treatment (unadjusted
RR, 1.10 [95% CI, .86–1.41]). Delirious patients treated for
ASB were more likely to develop CDI than untreated patients
(OR, 2.45 [95% CI, .86–6.96]).
Delirium tends to have a fluctuating course. Careful observation of patients with delirium and evaluation for other
contributing factors, such as dehydration, is a strategy for reducing unnecessary antimicrobial use for bacteriuria [95]. It is
unknown whether antimicrobial therapy for ASB in patients
with delirium is beneficial when fever or other systemic signs
of infection are present and no other localizing source of infection is apparent [101]. For older patients with severe clinical
presentations consistent with sepsis syndrome and for whom
an alternate infection site is not apparent, institution of empiric antimicrobial therapy effective for potential UTI, as well
as other sites of infection, may be appropriate pending culture
results.

repeat falls, or benefits in nonlocalizing clinical signs and symptoms, should be undertaken.
VI. Should Patients With Diabetes Be Screened or Treated for ASB?

Recommendation

1. In patients with diabetes, we recommend against screening
for or treating ASB (strong recommendation, moderate-quality evidence). Remarks: The recommendation for nontreatment of men is inferred from observations in studies which
have primarily enrolled women.

In the 2005 IDSA ASB guideline [6], there was a recommendation against screening for or treatment of ASB in people with
diabetes. The updated literature review looked for RCTs that
compared antimicrobial therapy to no antimicrobial therapy in
patients with ASB and diabetes. We did not identify any new
studies to inform this recommendation.
The previous recommendation against treating women with
diabetes who had ASB was based on 1 RCT [22] and 2 prospective cohort studies [104, 105]. The randomized trial compared
antimicrobial therapy or no therapy for women with diabetes
and ASB, and the prospective cohort studies compared outcomes among patients initially with and without ASB. In the
randomized trial, antimicrobial treatment of ASB (which was
blinded for the first 6 weeks, and unblinded for the remainder of
the 36-month study) did not lead to a difference in rates of symptomatic UTI (40% vs 42% over the entire study period). Rates
of pyelonephritis were also not significantly different between
the antimicrobial and placebo groups (0.13 vs 0.28 per 1000
patient-days; RR, 2.13 [95% CI, .81–5.62]). Focusing specifically on the 6-week blinded portion of the study, pyelonephritis
was numerically more common in the antimicrobial-treated
group compared to the placebo group (8% vs 2%; P &#x003D;
.20). Antimicrobial-associated diarrhea and CDI were not reported, although treatment-related adverse effects were more
common in the antimicrobial group (18% vs 6%; P &#x003D;
.05). Antimicrobial use for symptomatic UTI, prophylaxis, or
other infections was significantly more common in the treatment group. These subjects received nearly 5 times more days
of antimicrobial therapy than the control group. In the prospective cohort studies [104–106], there were no between-group
differences in the outcomes of symptomatic UTI, progression
to diabetic complications, and mortality. Among the prespecified subgroups of interest (gender, type 1 vs type 2 diabetes,
and poorly controlled vs well-controlled diabetes) there was no
evidence to inform specific recommendations.
Rationale

Antimicrobials may not reduce the risk of symptomatic urinary
infection, including pyelonephritis in people with diabetes and
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Research Needs

There is a subgroup of diabetic women who experience a high
frequency of recurrent symptomatic UTI [22]. Further studies
to characterize these high-risk women and describe predictors
and outcomes of ASB and efficacy of antimicrobial treatment
would be warranted. Randomized trials of treatment or nontreatment of ASB in diabetic men are needed.
VII. Should Patients Who Have Received a Kidney Transplant Be Screened
or Treated for ASB?

Recommendation

1. In renal transplant recipients who had the renal transplant
surgery >1 month prior, we recommend against screening
for or treating ASB (strong recommendation, high-quality evidence). Remarks: There is insufficient evidence to inform
a recommendation for or against screening or treatment of
ASB within the first month following renal transplantation.
Evidence Summary

ASB is common following renal transplantation, and symptomatic UTI is the most frequent infection identified in these
patients [107, 108]. Unique outcomes of concern potentially
attributable to UTI include graft loss, acute graft rejection,
and impaired long-term graft function. The impact of UTI
may be more severe in the immediate posttransplant period
(ie, within the first month), when patients are at highest risk
for infectious complications because of exposures to new and
more intensive immunosuppressive therapy, indwelling urologic devices, and urologic interventions. Prophylactic antimicrobial therapy, usually TMP-SMX, is routinely used for the
prevention of Pneumocystis jirovecii pneumonia during the
initial 6 months following renal transplant. TMP-SMX is also
probably effective in decreasing the frequency of both symptomatic UTI and ASB [109]. However, evolution of antimicrobial resistance to TMP-SMX in Enterobacteriaceae may limit
the efficacy of TMP-SMX prophylaxis for prevention of UTI
[110].
Renal transplant patients with ASB have an increased frequency of symptomatic UTI, including pyelonephritis [16,
110–112]. Risk factors for acquisition of ASB are similar to
those described for symptomatic UTI [112–114]. These include female sex, comorbidities, urologic variables, and some
immunosuppressive therapies. Retrospective studies, most of
which do not differentiate ASB and symptomatic UTI, have
reported associations of early, but not late, graft pyelonephritis
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Evidence Summary

ASB. Men with diabetes were included in only 1 cohort study
and outcomes were similar. There is high-quality evidence that
antimicrobials increase the risk of adverse effects. Based on the
lack of demonstrated benefit and the possible harms that occur
with additional antimicrobial use, we recommend against
screening for or treating ASB in persons with diabetes.

hospitalization for UTI or >25% reduction in estimated glomerular filtration rate at 30 days after documentation of bacteriuria occurred in 18.2% of treated and 5.6% of untreated
patients (OR, 3.78 [95% CI, .9–15]). Other outcomes, including changes in serum creatinine, graft loss, pyelonephritis,
or urosepsis were similar for treated and untreated patients.
These retrospective studies are subject to confounding, however, as physicians would, presumably, be more likely to treat
patients with a positive urine culture if they were judged to
have a poorer clinical status.
Two prospective, randomized, open-label comparative
trials evaluated treatment or nontreatment of ASB following
renal transplant. Moradi et al [127] enrolled 88 patients at
least 1 year after transplant, who were then followed for 9–12
months. Patients with Proteus mirabilis infection were excluded.
Outcomes of bacteriuric episodes, symptomatic UTI, and renal
function were similar between treated and nontreated subjects.
The report does not describe criteria used for identification of
symptomatic episodes. Origüen et al [128] enrolled 112 patients
with bacteriuria identified ≥2 months following transplant and
followed them for up to 24 months. Urine was screened for
bacteriuria every 2 weeks for the first 3 months after transplantation, monthly to the first year, and every 1–3 months thereafter. Regimens for treatment of recurrent episodes varied for
reinfection or relapse. Antimicrobials were not given for 49% of
episodes of ASB in subjects randomized to treatment, often because antimicrobial resistance limited oral options, while 15%
of subjects randomized to no treatment received antimicrobial
therapy for other indications that was also effective for the bacteriuria. Outcomes were analyzed as intention to treat and per
protocol. In addition, a post hoc modified per-protocol analysis
of subjects who received effective antimicrobial therapy for all
episodes of ASB if they experienced only 1 or 2, or for at least
two-thirds of episodes if they experienced ≥3, was reported.
The primary outcome of acute pyelonephritis occurred with
equal frequency in both groups in all analyses. There were also
no differences in any of the secondary outcomes of long-term
(12–24 months) graft function, all-cause mortality, cumulative
incidence of lower UTI, acute graft rejection, CDI, colonization
or infection due to multidrug-resistant bacteria, and graft loss
by the end of the follow-up period. Only 16 (3.6%) episodes
of ASB (5 treated and 11 untreated) were followed by symptomatic UTI with the same organism; 6 of these 16 episodes
were pyelonephritis. Microbiologic cure occurred in only 51%
of subjects who received antimicrobial therapy, while 33% of
nontreated subjects had spontaneous clearance of bacteriuria.
Of the 9 episodes of pyelonephritis in subjects in the intentionto-treat analysis, 3 were not preceded by ASB with the same
organism, 3 were preceded by bacteriuria with a time interval
too short to allow treatment, and 2 were preceded by bacteriuria recognized over 40 days before pyelonephritis, so a causal
link could not be presumed. Thus, no benefits of treatment of
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with graft loss [115–118], pyelonephritis with decreased longterm creatinine clearance [117, 119], and late UTI with graft
loss [120]. Other studies report no adverse outcomes attributable to UTI for either early [121] or long-term [111, 121–123]
graft survival or renal function. A prospective study in children (≤18 years) with a renal transplant reported that 39%
had at least 1 febrile UTI and, while graft function worsened
during the febrile episode, there were no differences in graft
function at 2 years for those with and those without febrile
infection [124].
A retrospective review of 189 renal transplant recipients
followed for 36 months in whom bacteriuria was consistently
treated with antimicrobials reported that 51% of patients had
1 or more episodes of ASB (19% 1 episode, 24% 2–5 episodes,
and 8% >5 episodes) [16]. The prevalence was 23% in the
immediate posttransplant period, 10%–17% monthly during
the first year, and 2%–9% in subsequent years. Having ≥2
episodes of ASB was an independent risk factor for acute
pyelonephritis, but only 2 of 25 episodes of pyelonephritis
could potentially have been prevented by identification and
treatment of prior ASB. A prospective study of 209 renal
transplant recipients followed for 1 year after transplant,
with urine routinely screened with culture every 3 days for
the first 2 weeks, weekly to 1 month, and at each outpatient
follow-up visit, reported that 53% of subjects had at least 1
positive urine culture; 53% of the bacteriuric episodes were
considered asymptomatic, and 40% of patients had at least
1 episode of ASB [112]. More than one-half of positive cultures were identified in the first month after transplantation,
when screening was most frequent. All episodes of bacteriuria were treated with antimicrobials. Recurrent ASB was an
independent risk factor for symptomatic infection, but only
21 of 152 (14%) symptomatic episodes were preceded by bacteriuria with the same causative organism. ASB was not associated with poorer graft function.
Two retrospective comparative cohort studies report no
association of untreated ASB with poorer outcomes in renal
transplant recipients [125, 126]. El-Amari et al [125] identified
334 episodes of asymptomatic E. coli or Enterococcus faecalis
bacteriuria in renal transplant recipients 1 month or more
after transplantation; 137 specimens had ≥105 CFU/mL and,
of these, 49% were treated with antimicrobials at the attending
physician’s discretion. Only 1 untreated patient progressed to
symptomatic infection with the same organism. Spontaneous
clearance was observed for 38 of 67 (57%) untreated episodes,
similar to the microbiologic cure of 41 of 70 (59%) episodes
following antimicrobial treatment. There were no episodes
of acute graft rejection observed in either group. Green et
al [126] evaluated a single episode of ASB identified in 112
patients from 1 to 12 months after transplantation; 19.6% of
patients received antimicrobial treatment for bacteriuria, at
the attending physician’s discretion. The primary outcome of

ASB were identified. This study is also evidence of the limited
feasibility of consistently identifying and treating all episodes
of bacteriuria as a strategy to maintain a sterile urine in renal
transplant recipients.
Rationale

Research Needs

There may be subgroups of transplant recipients at higher risk
for developing pyelonephritis (indwelling devices, combined
transplant). Further evaluation of these patients and whether
proactive management of ASB can prevent pyelonephritis is
worthy of additional study. In addition, the efficacy and practicality of screening for and treatment of ASB within 1 month of
transplantation needs to be evaluated given the higher risk for
infection and complications from infection in the early posttransplant period.
VIII. Should Patients Who Have Received a Solid Organ Transplant Other
Than a Renal Transplant Be Screened or Treated for ASB?

Recommendation

1. In patients with nonrenal SOT, we recommend against
screening for or treating ASB (strong recommendation, moderate-quality evidence). Values and preferences: This recommendation places a high value on avoidance of antimicrobial
use so as to limit the acquisition of antimicrobial-resistant
organisms or CDI in SOT patients, who are at increased
risk for these adverse outcomes. Remarks: In nonrenal SOT
recipients, symptomatic UTI is uncommon and adverse consequences of symptomatic UTI are extremely rare; the risk
of complications from ASB is, therefore, probably negligible.
Evidence Summary

No studies were identified which addressed the question of
treatment or nontreatment of ASB in SOT patients other than
renal transplant recipients. As with renal transplants, most
nonrenal transplant recipients receive prophylactic antimicrobial therapy to prevent infections for the initial 6 months
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Rationale

UTIs are uncommon in nonkidney SOT, and the evidence
suggests that serious harms resulting from symptomatic UTIs
are extremely rare. Any serious adverse consequences of ASB
in nonrenal transplant recipients would be even more uncommon than symptomatic UTIs and are, therefore, almost
certainly negligible. Even with the most optimistic assumptions
about antimicrobial efficacy, screening and treatment of ASB in
nonrenal SOT recipients would impart only negligible benefits
(high-quality evidence). Thus, it is reasonable to make a recommendation for SOT patients other than kidney transplant,
which is no stronger than that for kidney transplant patients.
IX. Should Patients With Neutropenia Be Screened or Treated for ASB?

Recommendation

1. In patients with high-risk neutropenia (absolute neutrophil
count [ANC] <100 cells/mm3, ≥7 days’ duration, following
cytotoxic chemotherapy) we make no recommendation for
or against screening for treatment of ASB (knowledge gap).
Remarks: For patients with high-risk neutropenia (ANC
<100 cells/mm3, ≥7 days following cytotoxic chemotherapy)
managed with current standards of care, including prophylactic antimicrobial therapy and prompt initiation of antimicrobial therapy when febrile illness occurs, it is unclear how
frequently ASB occurs and how often it progresses to symptomatic UTI. Patients with low-risk neutropenia (>100 cells/
mm3, ≤7 days, clinically stable) have only a very small risk
of infection, and there is no evidence to suggest that, in this
population, ASB has greater risk than for nonneutropenic
populations.
Evidence Summary

Early prospective studies undertaken before antimicrobial prophylaxis became a standard of care for patients with high-risk
neutropenia (≥7 days duration, ≤100 cells/mm3, following cytotoxic chemotherapy) reported that gram-negative organisms
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Treatment of ASB in renal transplant recipients >1 month
after surgery may not prevent pyelonephritis or graft rejection
(high-quality evidence) and probably does not improve graft
function (moderate-quality evidence). Consistent identification
of episodes of ASB in renal transplant patients requires frequent
screening as ASB commonly recurs. Antimicrobial-resistant
organisms are common in renal transplant recipients, and a
high proportion of resistant organisms causing ASB may not be
effectively treated with oral therapy. Treatment of ASB probably
promotes reinfection with organisms increasingly resistant to
antimicrobials, potentially compromising treatment of symptomatic UTI, which is also frequent in these patients. There is also
high-quality evidence that antimicrobial therapy has an important risk of adverse effects.

following transplantation. A prospective registry study reported
that the incidence of symptomatic UTI per 1000 patient-days
for patients with at least 1 year of follow-up was 0.06 for 1507
liver transplants, 0.07 for 404 heart transplants, and 0.02 for 303
lung transplants, compared with 0.45 for kidney transplants
and 0.22 for combined kidney and pancreas transplants [129].
Pyelonephritis accounted for 20% of symptomatic episodes of
infection for liver transplant patients, but there were no pyelonephritis episodes reported for heart or lung transplant recipients.
ASB was not reported. For liver and heart transplant recipients,
96% and 90% of episodes occurred in the first 6 months, almost all of which occurred in the first posttransplant month.
After 6 months, rates of genitourinary infection per 1000 days,
excluding uncomplicated cystitis and ASB, were kidney 0.05,
kidney-pancreas 0.11, liver 0.03, heart 0, and lung 0.04 [130].

Rationale

With current management strategies for high-risk neutropenic
patients, the urinary tract is an infrequent source for bacteremia.
While no studies specifically address this question, screening
for bacteriuria with specific antimicrobial treatment, if present,
seems unlikely to provide important additional benefits when
current standard of care for these patients is followed. Patients
with low-risk neutropenia (<7 days, clinically stable, ANC >100
cells/mm3) have a lower risk of infection and are assumed to
have risks similar to nonneutropenic populations.
Research Needs

Further evaluation of the frequency of ASB and severity of UTI
for both high-risk and low-risk patients is necessary. These
studies should include patients with neutropenia attributable to
causes other than chemotherapy, and patients with indwelling
bladder catheters.
X. Should ASB Be Screened for or Treated in Individuals With Impaired
Voiding Following SCI?

Recommendation

1. In patients with SCI, we recommend against screening for or
treating ASB (strong recommendation, low-quality evidence).
Remarks: Clinical signs and symptoms of UTI experienced
by patients with SCI may differ from the classic genitourinary
symptoms experienced by patients with normal sensation.
The atypical presentation of UTI in these patients should be
considered in making decisions with respect to treatment or
nontreatment of bacteriuria.
Evidence Summary

Subjects with SCI have a high prevalence of bacteriuria and a
high incidence of UTI [15, 26]. Treatment of ASB in studies

enrolling primarily males with SCI and without indwelling
catheters is usually followed by early recurrence of bacteriuria
after antimicrobial therapy, and reinfecting strains are more
likely to be resistant to antimicrobials [135]. In patients with
recent onset of SCI, symptomatic UTI infrequently followed
ASB and was easily treated when it occurred [136]. Studies
which evaluated antimicrobial treatment or prophylaxis, compared with placebo or no treatment, enrolled patients managed
with intermittent catheterization and observed no differences
in rates of symptomatic UTI between treatment groups [137,
138]. The evidence is limited by the small numbers of patients
enrolled, and relatively short durations of follow-up. However,
review articles [139, 140] and consensus guidelines [141], as
well as the 2005 IDSA ASB Guideline Committee [6] and 2009
IDSA Catheter-Acquired UTI Guideline Committee [18], concluded that ASB should not be screened for or treated in SCI
patients. Guidelines of the European Association of Urology for
urological infections also conclude that screening for and treatment of ASB in patients with SCI are not recommended [142].
Some evidence suggests ASB might be protective in these
patients, and treatment of ASB may be associated with an
increased risk of symptomatic UTI [143]. The inoculation of a
nonpathogenic E. coli ASB strain (E. coli 823972/HU2117) in
the lower urinary tract of patients with impaired voiding has
been evaluated to mimic the potential protective effect of spontaneously developed ASB [144]. The inoculation of this E. coli
strain in selected SCI patients with incomplete bladder emptying was generally safe and without side effects [144–147]. Two
RCTs in a small number of patients with neurogenic bladders
(20 and 27 patients, respectively) reported that this approach
protected against symptomatic UTI [148, 149]. However, the
small numbers of subjects, methodological limitations, and
limited current feasibility of establishing and maintaining
bacteriuria means the role of bacterial interference to prevent
symptomatic UTI in the SCI population remains undefined.
These studies do, however, support the concept of a protective
effect of ASB and the conclusion that nontreatment of spontaneously developed long-term E. coli ASB in patients with SCI
and neurogenic bladder is appropriate.
Patients with neurogenic bladder, such as those with SCI,
are often bacteriuric and have genitourinary symptoms that
might be compatible with symptomatic UTI, posing a diagnostic problem for clinicians. In contrast to patients with normal
sensation, many patients with SCI and symptomatic UTI do not
present with classic symptoms of UTI, such as dysuria, and may
have symptoms not considered consistent with a presentation
for UTI in other populations. This difficulty in ascertainment
of the symptoms in a bacteriuric SCI patient is the likely reason
for treatment of many patients with ASB [150]. Signs and symptoms that should be considered when assessing SCI patients for
UTI are defined in the International Spinal Cord Injury UTI
Basic Data Set, and include fever, malaise, lethargy or sense of
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initially isolated from the urine and subsequently isolated from
bacteremic episodes were also usually present as colonizers in
the gut prior to the episode of bacteremia [131, 132]. However,
1 study [131] reported that 2 neutropenic patients with P. mirabilis initially isolated only from urine culture subsequently developed P. mirabilis bacteremia, and 3 patients with Klebsiella
pneumoniae isolated only in the urine became bacteremic with
a phenotypically similar strain. This suggests ASB may be a
source for bacteremia in some neutropenic patients. Current
management for patients with high-risk neutropenia typically
includes prophylactic antimicrobial therapy, which also usually
resolves bacteriuria, when present [133]. These patients are also
monitored closely, and broad-spectrum antimicrobial therapy
is initiated promptly when a febrile episode occurs. A recent
retrospective review of patients admitted to hospital with febrile neutropenia (ANC ≤1500 cells/mm3) occurring within 4
weeks of chemotherapy reported that only 2.8% had UTI (2.9%
of those with ANC ≤100 cells/mm3), and only 1 of 109 patients
had bacteremia from a urinary source [134].

Rationale

The efficacy of antimicrobial therapy for patients with ASB and
SCI is uncertain (low-quality evidence). Some preliminary evidence suggests that ASB may be protective in people with SCI
and impaired voiding. There is also high-quality evidence that
antimicrobials cause harm through adverse effects and costs, as
well as increasing the risk for antimicrobial-resistant infections
in the individual and the community.
Research Needs

ASB is associated with variable degrees of pyuria, so the validity
of conventional urinalysis with dipstick is uncertain to interpret
in SCI patients. There is a need for novel biomarkers to differentiate symptomatic UTI and ASB. Some studies have shown
promising early results using urinary concentrations of the
acute phase reactant IL-6, but more evidence is needed before
this or other biomarkers can be routinely adopted in clinical
settings [153]. Further studies in SCI patients managed with
intermittent or indwelling catheterization are needed to evaluate the significance of nonspecific symptoms, including incontinence and cloudy and malodorous urine, and the outcomes
with early or delayed antimicrobial therapy.
XI. Should Patients With an Indwelling Urethral Catheter Be Screened or
Treated for ASB?

Recommendations

1. In patients with a short-term indwelling urethral catheter
(<30 days), we recommend against screening for or treating ASB (strong recommendation, low-quality evidence).
Remarks: Considerations are likely to be similar for patients
with indwelling suprapubic catheters, and it is reasonable to
manage these patients similar to patients with indwelling
urethral catheters, for both short-term and long-term suprapubic catheterization.
2. In patients with indwelling catheters, we make no recommendation for or against screening for and treating ASB at
the time of catheter removal (knowledge gap). Remarks:
Antimicrobial prophylaxis given at the time of catheter
e100 • cid 2019:68 (15 May) • Nicolle et al

removal may confer a benefit for prevention of symptomatic
UTI for some patients. The evidence to support this observation is largely from studies enrolling surgical patients who
receive prophylactic antimicrobials at the time of short-term
catheter removal, generally without screening to determine
if ASB is present. It is unclear whether or not the benefit is
greater in patients with ASB.
3. In patients with long-term indwelling catheters, we recommend against screening for or treating ASB (strong recommendation, moderate-quality evidence).
Evidence Summary

Bacteriuria With Short-term Catheters

The universal formation of biofilm along the indwelling catheter means all patients ultimately develop bacteriuria if an
indwelling catheter remains in situ. Acquisition of bacteriuria
is 3%–5% per catheter day; antimicrobial therapy may delay but
not prevent onset [6]. Once bacteriuria is established in a catheterized urinary tract, antimicrobials can temporarily suppress
the bacteriuria, but recurrence with the same or different species, often with organisms of increased antimicrobial resistance,
occurs universally. Many individuals with short-term catheters
(in place for <30 days) do not develop bacteriuria because the
catheter is removed prior to acquisition of bacteriuria. In addition, 60%–80% of acute care patients with short-term indwelling catheters receive an antimicrobial course for an indication
other than bacteriuria, and this may delay the onset of bacteriuria and modify the species and resistance profile of organisms
isolated [154, 155].
For patients who develop bacteriuria, symptomatic UTI is infrequent. Tambyah et al [154] reported that 235 of 1497 (14.9%)
evaluable newly catheterized patients developed bacteriuria
(defined as ≥103 CFU/mL) at a mean of 6.4 ± 6.1 days. Only 15
of the 194 (7.7%) patients with bacteriuria who could be interviewed reported subjective symptoms; moreover, the prevalence
of symptoms referable to the urinary tract, including fever, did
not differ for patients with or without bacteriuria. Only 1 episode of bacteremia was considered probably attributable to
bacteriuria in 1497 newly catheterized patients. Srinivasan et
al [156], in a prospective randomized trial comparing silver
coated with uncoated silicone catheters, enrolled 3036 patients
with indwelling catheters in situ for ≥48 hours. The study did
not differentiate ASB and symptomatic UTI. There were 334
(11%) UTIs, 16 with bacteremia (0.5% of catheters; 4.8% of bacteriuric patients). A retrospective cohort study of 444 episodes
of catheter-associated bacteriuria in 308 patients reported 128
(41.6%) had catheter-associated UTI (CAUTI) and 180 (58.4%)
had ASB [157]. Only 3 episodes of bacteremia (0.7% of bacteriuric subjects) were directly attributed to bacteriuria. In this
cohort, >90% of patients received antimicrobials within 30 days
of the urine culture for both urinary and nonurinary indications, and administration of antimicrobials specifically to treat
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unease, or new or worsening urinary incontinence or leaking
around the catheter, spasticity, cloudy urine, malodorous urine,
back pain, bladder pain, dysuria, and/or autonomic dysreflexia
[151]. In a prospective study of individuals with SCI, subjects
were better at predicting when they did not have a UTI than
when they did have a UTI (defined as bacteriuria with a colony
count of at least 105 CFU/mL and at least 1 sign or symptom of
UTI) [152]. It is reasonable to conclude, therefore, that a SCI
patient who presents with recent onset or change in the signs
or symptoms described above, in the setting of bacteriuria and
pyuria and with no other obvious cause for the signs and/or
symptoms, may have a symptomatic UTI and should be offered
treatment.

Rationale

Most patients with short-term indwelling catheters do not
acquire bacteriuria, and short-term catheter-associated bacteriuria does not appear to increase the risk for sepsis or death.
When bacteriuria occurs, it infrequently results in symptomatic
infection or bacteremia. Whether or not antimicrobials for ASB
are effective in preventing symptomatic UTI, sepsis, or death is
uncertain. In the acute care hospital setting, the risk of CDI is
high; thus, avoiding antimicrobials is particularly important in
hospitalized patients. Patients with short-term catheters are also
at high risk for nosocomial infections with antimicrobial-resistant organisms, so avoiding antimicrobials is important to the
individual and the community.
Bacteriuria at Catheter Removal

No additional clinical trials that screened for ASB at the time
of catheter removal and, if present, randomized patients to

treatment or no treatment, were published since 2005. One
RCT in women, published in 1991 [163], addressed this topic
and was included in prior guidelines [6, 18]. Seven of 42 (17%)
women randomized to no treatment developed symptomatic
UTI within 14 days, while 15 (36%) had spontaneous clearance of bacteriuria during this period. Thus, selected women
in whom bacteriuria persists after catheter removal may be
at increased short-term risk for symptomatic UTI. However,
the generalizability of these observations to the current cohort of women with short-term indwelling catheters is unclear, as women in this study were enrolled only if there was
a negative urine culture at catheter insertion, no antimicrobial
therapy while the catheter remained in situ, and bacteriuria
documented at catheter removal and persisting 48 hours after
catheter removal. Many of these women were also catheterized
for gynecologic procedures, and current recommendations for
limiting indwelling catheter use means these procedures would
now likely be managed without an indwelling catheter.
Whether antimicrobial treatment at the time of removal of a
short-term urinary catheter prevents subsequent symptomatic
UTI has been addressed in a meta-analysis [164]. The analysis included 6 studies, in addition to the study described above
[163]; 5 of these enrolled only surgical patients. These studies
initiated antimicrobial therapy shortly before catheter removal,
irrespective of whether ASB was present or not. Six of the studies were RCTs. In the meta-analysis, antimicrobial treatment at
the time of catheter removal reduced the risk of symptomatic
UTI in the follow-up period, which ranged from 1 to 6 weeks
(RD, –65/1000 [95% CI, –86 to –33]; low quality). The studies
were heterogeneous in design and, in general, had a high risk of
selection and attrition bias.
Rationale

We make a strong recommendation because there is very low
certainty of any benefit and high-quality evidence of harm.
There are no studies generalizable to current practice specifically addressing the question of whether screening for or treating ASB at the time of catheter removal confers benefits or
results in adverse outcomes. While selected patient groups, such
as patients with recent surgery for urinary tract reconstruction, may possibly benefit from treatment of ASB at catheter
removal, the extent of benefit, association with bacteriuria, and
specific patient groups who may benefit is uncertain. While the
benefits of antimicrobial therapy at catheter removal are uncertain, there is high-quality evidence that antimicrobials cause
harm including adverse effects and increasing costs, as well as
increasing the risk of antimicrobial-resistant infections in the
individual and the community.
Chronic Indwelling Catheters

Individuals with chronic indwelling catheters are, generally, always bacteriuric, usually with a polymicrobial flora
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urinary organisms did not appear to reduce mortality or the
30-day risk of bacteremia from any source.
Whether or not the presence of CAUTI or ASB increases the
risk of mortality is controversial. Studies that have reported an
association have generally not adjusted for known and important confounders. In a nested case-control study of 3281 French
intensive care unit (ICU) patients with an indwelling catheter,
9% of whom developed at least 1 episode of bacteriuria (asymptomatic or symptomatic), crude hospital mortality was 43% with
and 32% without bacteriuria, respectively, and crude ICU mortality was 30% and 25%, respectively [158]. Following matching
and adjustment, UTI was no longer associated with mortality.
A systematic review of studies of CAUTI, mortality, and length
of stay in critically ill patients reported that CAUTI was associated with significantly increased mortality and length of stay in
unmatched studies, but after adjustment for other prognostic
factors there was no association of mortality with UTI [159].
A prospective randomized clinical trial compared antimicrobial treatment together with catheter change to no antimicrobials or catheter change in 60 ICU patients with ASB [160].
There were no differences in outcomes of mortality, recurrent
bacteriuria, or duration of mechanical ventilation between the
2 groups. Three patients in each group developed urosepsis.
While the focus of this guideline is bacterial infection, a prospective randomized comparative trial in hospitalized patients
with asymptomatic candiduria, 56% of whom had indwelling
catheters, reported no differences in outcomes between treated
and untreated patients in the catheterized subgroup [161].
A Cochrane review published in 2013 addressed the question of
whether antimicrobial prophylaxis given during short-term urinary catheter usage confers clinical benefits [162]. The main finding was that bacteriuria was reduced by antimicrobial prophylaxis
during catheterization, but the outcome measures and study populations were heterogeneous. In 5 of 6 studies, the outcome measured was ASB, and 4 of these studies were in surgical patients.

[19]. Residents of long-term care facilities who have chronic
indwelling catheters have an increased frequency of febrile
UTI compared with bacteriuric residents without catheters
[165, 166]. CAUTI is the source of more than half of all episodes of bacteremia in long-term care residents, while only
5%–10% of residents have indwelling catheters [167]. Kunin et
al [168] reported increased mortality in residents with chronic
indwelling catheters, but when adjusted for other differences
between catheterized and noncatheterized long-term care facility residents, the CI included no effect. In a subsequent larger
significant independent association of chronic urinary catheter
use with mortality, and a stepwise increase in mortality with
duration of catheterization. However, we did not identify any
evidence that antimicrobial treatment of bacteriuria in persons with long-term indwelling catheters can reduce the risk
of death.
A prospective cohort study of prophylaxis to prevent ASB
and UTI in patients with long-term indwelling catheters reported no benefits [169]. Studies also consistently report
that treatment of subjects with ASB and chronic catheters is
followed by rapid emergence of antimicrobial resistance in
urinary strains [169, 170]. A prospective, randomized comparative trial [23] in residents of long-term care facilities compared 17 patients who received a 10-day course of cephalexin
monohydrate, repeated whenever susceptible bacteria were
isolated (160 courses), and 18 control patients who received no
antimicrobials for bacteriuria. There were no differences between the groups in the incidence or prevalence of bacteriuria,
number of bacterial strains isolated, incidence of febrile days,
or incidence of catheter obstruction. For subjects who received
the antimicrobial, fever occurred with similar frequency when
receiving or not receiving cephalexin, and reinfection with
cephalexin-resistant bacteria was more frequent. In a recent
randomized study of a bundle of interventions implemented
with the goal to decrease screening and treatment of ASB in
catheterized subjects, the intervention arm was associated with
a substantial decrease in screening and treatment for ASB in
long-term care patients, and no increase in symptomatic UTI
was observed [34].
Rationale

Whether there is a benefit of antimicrobial therapy for ASB
while a catheter remains in situ is uncertain (low-quality evidence), and there is high-quality evidence of harm with
increased antimicrobial resistance. A positive urine culture in
an asymptomatic subject with an indwelling catheter drives inappropriate antimicrobial treatment of ASB, so screening with
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Research Needs

Further studies to determine which patients are at increased
risk of bacteremia attributable to an indwelling catheter may
inform clinical trials addressing the treatment of catheter-associated ASB for these high-risk populations. Exploration of early
signs, symptoms, or biomarkers that may predict progression
from ASB to CAUTI or bacteremia in catheterized patients is
needed. Further studies, enrolling both medical and surgical
patients, are needed to identify which patients, if any, benefit
from antimicrobial prophylaxis or treatment of established ASB
at the time of catheter removal.
XII. Should Patients Undergoing Elective Nonurological Surgery Be
Screened and Treated for ASB?

Recommendation

1. In patients undergoing elective nonurologic surgery, we recommend against screening for or treating ASB (strong recommendation, low-quality evidence).
Evidence Summary

Antimicrobial therapy for patients with ASB undergoing
nonurologic surgery was not addressed in the previous IDSA
ASB guideline. Preoperative ASB has been identified as a risk
factor for postoperative complications, including deep and superficial surgical-site infections [171–173], and preoperative
testing for pyuria and bacteriuria has been a relatively common
practice in some settings for at least 30 years [174]. One major
clinical concern is prosthetic infection developing in orthopedic patients. We identified 3 studies that informed the recommendation for these patients [175–177] (Figure 2). One
clinical trial randomized patients with ASB undergoing total
hip arthroplasty to antimicrobial therapy or no therapy [177].
There were 2 cohort studies—1 exclusive to orthopedic surgery
[175], and the other enrolling orthopedic, cardiac, and vascular
surgery patients [176].
The 3 studies combined screened 3167 preoperative patients
for ASB, of which 403 (12.7%) had ASB. Approximately half of
the patients received antimicrobials targeting the ASB in addition to perioperative prophylaxis (n &#x003D; 191 [47%]).
Many patients in these studies received preoperative antimicrobial prophylaxis of varying dose, duration, and spectrum of
activity, based on institutional and provider practices. None of
these studies reported the association between postoperative
outcomes and use of standard or expanded perioperative prophylaxis active against the preoperative ASB organism, independent of the targeted ASB therapy. Sousa et al [175] reported
that 5 patients with ASB who developed postoperative UTI did
not receive targeted ASB treatment but did receive perioperative

Downloaded from https://academic.oup.com/cid/article-abstract/68/10/e83/5407612 by guest on 17 September 2019

prospective study among 1540 residents [166], he reported a

urine cultures in catheterized patients or obtaining urine cultures for nonspecific symptoms should be discouraged.

prophylaxis active against the preoperative ASB strains.
However, there is insufficient evidence to address whether the
common strategy of expanding perioperative prophylaxis to include coverage of the ASB organism has any benefit.
The baseline risk of symptomatic UTI in patients who did
not receive antimicrobial treatment for ASB was approximately 36 per 1000, compared with 140 per 1000 for surgical
site infection and 27 per 1000 for prosthetic joint infection.
There was very low certainty for an effect of treatment of ASB
on all outcomes. Most of the information came from observational studies at high risk for confounding and detection bias,
and the CIs included both important benefit and harm. None
of the included studies assessed duration of hospitalization,
pyelonephritis and/or urosepsis, or antimicrobial-associated
diarrhea and CDI. One reported the incidence of surgical site
infections including prosthetic joint infections, 2 reported
only prosthetic joint infections, and 2 reported the incidence
of postoperative symptomatic UTI. Patients with orthopedic
implant infections postoperatively had different pathogens
isolated from the surgical infection compared to the preoperative urine [175, 176], suggesting a source other than the
urine.
Rationale

It is very uncertain whether antimicrobial treatment for ASB in
patients undergoing nonurologic surgery, other than standard
perioperative prophylaxis, has any important benefits. The
magnitude of harm, which probably varies depending on the
antimicrobial used, is very uncertain; however, there is high
certainty that any antimicrobial increases the risk of harm.
Screening for and treating ASB increases costs, and probably

contributes to CDI, adverse drug effects, and antimicrobial
resistance at an individual and health system level. The issue
of whether perioperative antimicrobials should be adjusted
to cover the urinary pathogen in patients undergoing orthopedic implants is not well addressed in the literature. The
panel did not want to make a recommendation for or against
this common practice because the magnitudes of benefits and
harms are so uncertain.
Research Needs

Well-designed prospective, randomized trials that evaluate
adjusting surgical prophylaxis regimens to ensure activity
against ASB are needed. In addition, clinical trials evaluating
screening and treatment of ASB in patients, other than those
receiving orthopedic implants, are necessary.
XIII. Should Patients Undergoing Endourological Procedures Be Screened
or Treated for ASB?

Recommendations

1. In patients who will undergo endoscopic urologic procedures associated with mucosal trauma, we recommend
screening for and treating ASB prior to surgery (strong
recommendation, moderate-quality evidence). Values and
preferences: This recommendation places a high value on
the avoidance of the serious postoperative complication of
sepsis, which is a substantial risk for patients undergoing
invasive endourologic procedures in the presence of bacteriuria. Remarks: In individuals with bacteriuria, these
are procedures in a heavily contaminated surgical field.
High-quality evidence for other surgical procedures consistently shows that preoperative antimicrobial treatment
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Figure 2. A, Risk of prosthetic joint infection in patients treated vs not treated for asymptomatic bacteriuria in patients undergoing orthopedic surgery. B, Risk of symptomatic urinary tract infection in the postoperative period in patients treated vs not treated for asymptomatic bacteriuria in patients undergoing orthopedic surgery.
Abbreviations: CI, confidence interval; M-H, Mantel-Haenszel.

Evidence Summary

ASB is a well-established risk factor for development of febrile UTI after urological procedures, but the risk is highly
dependent on the type of procedure performed [178, 179].
The risk for infectious complications is considered high in all
procedures with a risk of breaching the mucosal lining (eg,
transurethral surgery of the prostate [TURP] or the bladder,
ureteroscopy including lithotripsy, percutaneous stone surgery). Diagnostic or other urological procedures that do not
breach the mucosal lining (eg, uncomplicated catheter removal/exchange, diagnostic cystoscopy, cystoscopy including
removing of internal ureteric stents) are considered low risk
for infectious complications. Studies comparing different
approaches to reduce postsurgical infection rates, including
antimicrobial prophylaxis, often need to enroll subjects undergoing “high-volume” procedures to facilitate adequate participant recruitment numbers. In urology, TURP is a high-volume
procedure and has been the “model” for randomized trials;
indirect evidence from TURP must then be applied to procedures performed less frequently. For diagnostic, nontraumatic
procedures, randomized studies of outpatient cystoscopy have
generally been the standard for other, less frequent nontraumatic endoscopic procedures [180].
Treatment of ASB Prior to Endourological Procedures

Two RCTs [181, 182] and 2 prospective nonrandomized studies
[183, 184] enrolling a total of 570 patients with ASB, all published prior to the 2005 guideline, compared the effect of antimicrobial treatment to no treatment before TURP or bladder
tumor resection (TURBT). In a trial comparing the effect of
short-course cefotaxime compared to no treatment prior to
TURP in 192 patients [181], 43% in the treatment and 40% in
the control groups had preoperative bacteriuria (≥107 CFU/L).
For patients with ASB, bacteriuria was eliminated in 67% and
30%, respectively (P < .02) after 6 weeks. None of the 26 patients
in the cefotaxime group and 3 of the 23 (13%) patients in the
control group developed postoperative upper UTI. The second
randomized trial compared the efficacy of short (started the
day prior to operation and continued until the catheter was
e104 • cid 2019:68 (15 May) • Nicolle et al

removed) or more prolonged (continued for 5 days after the
catheter was removed) courses of perioperative ciprofloxacin or
no antimicrobial treatment in patients undergoing TURP [182].
Preoperative bacteriuria (≥107 CFU/L) was present in 46 of 76
(61%) patients who received a short course, 34 of 75 (45%) receiving a prolonged course, and 38 of 71 (54%) in the no treatment group. ASB was eliminated postoperatively in 65.2%,
91.2% (significant intergroup difference: P &#x003D; .012),
and 7.9%, respectively. There were no cases of postoperative
bacteremia, and only 1 patient with postoperative upper UTI
in each of the ciprofloxacin groups. Four patients developed
bacteremia and 4 patients had upper UTI in the control group
(5.6%, P &#x003D; .02 for bacteremia and 5.6%, P &#x003D;
.004 for bacteremia and upper UTI, compared with ciprofloxacin). An open prospective study enrolled bacteriuric patients
prior to transurethral procedures and compared the effect of
antimicrobial treatment (different regimens based on bacterial
susceptibility, n &#x003D; 180) to no treatment (n &#x003D;
111) [183]. There were no episodes of bacteremia identified in
patients who received appropriate antimicrobials 2–12 hours
before operation, while 7 patients (6.15%) not receiving appropriate antimicrobials developed bacteremia. Another prospective comparative trial [184] reported that postoperative
bacteremia and fever in patients with treated or untreated preoperative ASB prior to transurethral operations occurred in 8
of 25 (32%) patients who did not receive appropriate antimicrobials, and 10 of 87 (11.5%) patients who received appropriate
antimicrobials. No patient developed postoperative septicemia.
Antimicrobial Regimens Prior to Traumatic Endourological Surgery

Six studies [185–190] compared different perioperative ASB
treatment regimens and durations. Two of these [189, 190] were
published after the previous guideline. Two early RCTs compared the efficacy of perioperative antimicrobial treatment to
methenamine hippurate treatment. Of 79 patients with ASB
(≥105 CFU/mL) prior to TURP, 37 patients were randomized to
treatment preoperatively and for 10 days postoperatively with
cefazolin-cephalexin, and 42 randomized to receive methenamine hippurate [185]. Two (5.4%) patients receiving antimicrobials developed chills postoperatively without serious clinical
illness, while 7 patients (16.7%) receiving methenamine had
postoperative sepsis. ASB resolved at 4–9 weeks postoperatively
in 56.8% in the cephalosporin group and 26.2% in the methenamine hippurate group (P &#x003D; .0082). In a trial [186] of
42 patients with ASB undergoing TURP randomized to receive
cefotaxime preoperatively and then daily for 5 days or methenamine hippurate from the day prior to operation for a total of
6 days, postoperative fever occurred in 1 of 22 (4.5%) patients
receiving cefotaxime and 9 of 20 (45%) receiving methenamine
hippurate (P < .05). No cefotaxime patients and 2 methenamine patients had septicemia, but this difference was not statistically significant. Thus, these studies support perioperative
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or prophylaxis for contaminated or clean-contaminated
procedures confers important benefits.
2. In patients who will undergo endoscopic urologic procedures, we suggest that a urine culture be obtained prior to
the procedure and targeted antimicrobial therapy prescribed,
rather than empiric therapy (weak recommendation, very
low-quality evidence).
3. In patients with ASB who will undergo a urologic procedure, we suggest short course (1 or 2 doses), rather than
more prolonged antimicrobial therapy (weak recommendation, low-quality evidence). Remarks: Antimicrobial therapy
should be initiated 30–60 minutes before the procedure.

Rationale

Bacteriuria may be an important cause of serious postoperative infectious complications in patients undergoing transurethral surgery. Perioperative antimicrobials probably reduce the
risk of sepsis by approximately 6% (moderate certainty) and of
UTIs by approximately 9% (moderate certainty). Evidence from
other surgical procedures consistently supports antimicrobial

treatment or prophylaxis for patients prior to contaminated or
clean-contaminated procedures. There may not be an important difference between a short course (ie, single dose) and more
prolonged antimicrobials in decreasing the risk of sepsis or UTI
(both low quality). However, prolonged antimicrobial courses
increase cost and adverse effects (high quality), and probably
increase length of stay and patient anxiety (moderate quality).
Research Needs

Further studies are required to define the optimal preoperative
antimicrobial regimen for endoscopic urologic procedures.
XIV. Should Patients Undergoing Implantation of Urologic Devices or
Living With Urologic Devices Be Screened or Treated for ASB?

Recommendations

1. In patients planning to undergo surgery for artificial urine
sphincter or penile prothesis implantation, we suggest not
screening for or treating ASB (weak recommendation, very
low-quality evidence). Remarks: All patients should receive standard perioperative prophylaxis prior to device
implantation.
2. In patients living with implanted urological devices, we suggest not screening for or treating ASB (weak recommendation, very low-quality evidence).
Evidence Summary

The prevalence of ASB in older men is 3.6%–19% in the community [6, 11], and 15%–40% in long-term care facilities [6,
191] (Table 1). Most men requiring artificial urine sphincter
(AUS) or penile prothesis (PP) are older or have other comorbidities such as diabetes or catheters, so this population has a
high prevalence of ASB. A recent review reported that 45% of
men undergoing AUS and 18% undergoing PP had preoperative ASB [192].
Treatment of ASB Prior to Urological Device Implantation

Prosthetic device infection has been reported to occur in
1%–2% of AUS implants and 2%–8% of PP implants [193, 194].
Although AUS and PP implantations are conducted without
entry into the urinary tract (aside from initial catheterization),
obtaining urine cultures and treatment of patients with positive
results before implantation has been recommended [195]. A recent survey of high-volume implanters reported that as many
as 50% do not routinely obtain preoperative urine cultures,
although many obtain a urinalysis [196]. This practice is of
questionable efficacy to prevent prosthetic device infection, as
prosthetic infections are typically associated with biofilm-producing skin flora rather than common urinary pathogens [197,
198].
Our systematic literature search identified only 1 publication
assessing the role of ASB treatment prior to urological device
implantation. In a retrospective study [192], 721 AUS and PP
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antimicrobial treatment of ASB being superior to methenamine
treatment.
Two RCTs assessed different antimicrobial regimens for
treatment of preoperative ASB [187, 188]. A randomized trial
of TURP patients compared 20 days’ treatment with a combination of pivmecillinam-pivampicillin (25 patients) or with TMPSMX (28 patients), both initiated 1 day prior to surgery [187].
Bacteriologic cure on day 4 posttreatment was 88% with pivmecillinam-pivampicillin and 78.6% with TMP-SMX. TMP-SMX
was compared to norfloxacin for 5 days’ treatment, starting the
evening before the procedure, in 165 randomized patients with
ASB (>105 CFU/mL) prior to TURP [188]. The accumulated
elimination rates for the 10- to 42-day follow-up period were
68.5% and 76.2%, respectively. No patient had any clinical signs
of upper UTI or septicemia.
Two RCTs reported since the publication of the previous
guideline assess the efficacy of single-dose compared to longer-course antimicrobial treatment of preoperative ASB [189,
190]. In 1 trial [189], 31 patients were randomized to a single
dose given 30–60 minutes before the surgical procedure and
a second dose if a catheter was placed postoperatively, and 28
patients to antimicrobial treatment starting 3 days prior to and
continuing for 15 days after surgery. Urologic procedures included TURP, TURBT, double J insertion and exchange, cystostomy insertion, nephrostomy tube insertion or exchange,
extracorporeal shock wave lithotripsy, and ureterorenoscopy.
None of the patients enrolled in the study developed sepsis or
upper UTI. Short-course treatment of ASB resulted in a significantly decreased length of stay and cost of antimicrobial therapy,
while longer therapy was associated with subsequent isolation of
an increased number of resistant microorganisms. The second
trial [190] enrolled patients with SCI and ASB undergoing elective endoscopic urological surgeries, and compared a single dose
(35 patients) given 30 minutes prior to the procedure to 3–5 days
of preprocedural antimicrobial treatment (25 patients). There
were no significant differences in the frequency of postoperative
UTI between the 2 groups. However, the single-dose regimen
was associated with a significant decrease in antimicrobial cost
(3.6 ± 6.1 US dollars vs 33.1 ± 47.6 US dollars; P &#x003D; .01),
and individuals who received the longer course reported greater
preprocedural anxiety (18 vs 0%; P < .05). These 2 studies suggest that single-dose preoperative treatment of ASB is likely sufficient and associated with fewer adverse events.

Treatment of ASB in Patients Living With Urological Devices

No evidence identified through the systematic literature search
addressed the treatment of ASB in patients living with previously
implanted urological devices. Screening for ASB in this patient
group is likely associated with significant cost. Furthermore, in
most other nonsurgical patient groups, the treatment of ASB
has not been beneficial.
Rationale

ASB is common in this population, and we did not identify evidence that ASB present during device implantation surgery is
associated with an increased risk for device infection following
surgery. The universal use of perioperative antimicrobials for
prophylaxis of surgical infection is effective for resolution of
most episodes of ASB [199]. Therefore, any additional benefit
from screening and treating ASB would be negligible. Bacterial
species isolated from device infections are usually distinct from
organisms isolated from ASB. We also did not identify any evidence that ASB in patients with a urological device in situ is a
risk factor for urological device infection. Similar to other recommendations where the benefits of screening and treatment
of ASB are very uncertain but there is high-quality evidence for
adverse consequences, costs, and burdens of screening for and
treating ASB, the consensus of the panel was that ASB should
not be screened for or treated in patients living with urological
devices.
Research Needs

Current recommendations for treatment of ASB prior to urologic device implantation are based on the results of a single
retrospective study. Further prospective studies of high methodologic quality should be undertaken to validate these results.
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