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Executive Summary

Overall Comparative Research Question
What is the comparative effectiveness of treatments (antibiotics, etc) for asymptomatic
bacteriuria including watchful waiting?

Brief Overview of the Topic

Asymptomatic bacteriuria occurs when specific bacteria are present in the urine, without signs or
symptoms of a urinary tract infection. Guidelines consistently recommend screening and
treatment of asymptomatic bacteriuria in pregnant women. Some, but not all guidelines,
recommend screening and treatment prior to urologic and urogynecologic procedures. Other
populations, especially those in long-term care facilities and with urinary catheters, are screened
despite the absence of guideline recommendations. Concerns have been raised that screening for
asymptomatic bacteriuria may lead to overuse of antibiotics, which may contribute to antibiotic
resistance.

Impact on Health and Populations

Asymptomatic bacteriuria is more common among women, older individuals, residents of long-
term care facilities, people with indwelling urinary catheters, and those with diabetes mellitus,
spinal cord injuries or who are undergoing hemodialysis.

Assessment of Current Options

In current clinical practice, individuals who are screened and test positive for asymptomatic
bacteriuria often are prescribed antibiotics. However, clinicians may choose not to use antibiotics
until symptoms occur which is called watchful waiting. Other terms for watchful waiting are
expectant management or active surveillance.
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Likelihood of Implementation of Research Results in Practice

The results are likely to be implemented in practice, but the interventions needed to promote
adherence may be resource intensive because of the need to change long-standing behaviors. For
example, an audit and feedback intervention by the United States Department of Veterans Affairs
aimed to improve the capacity of internal medicine residents and long-term care personnel to
distinguish between asymptomatic bacteriuria and catheter-associated urinary tract infection.
The intervention included one on one feedback for each of the 169 providers with a slide
presentation for each case of asymptomatic bacteriuria treated by each provider.l 2 After one
year of one on one case review and one year of ward-level feedback (instead of individual) the
overtreatment rate decreased from 1.6 to 0.5 per 1,000 bed-days. In the control group which
received copies of the guidelines and no individual feedback, the overtreatment rate decreased
from 0.5 to 0.4 per 1,000 bed-days.

Durability of Information

The information is likely to be relevant for years to come. Antibiotic resistance is likely to remain
a concern. As a greater proportion of the population is affected by diabetes mellitus and spends
periods of time in long-term care and skilled nursing facilities, the population at risk of
overscreening and overtreatment for asymptomatic bacteriuria is likely to grow.
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Comparative effectiveness of treatments for asymptomatic bacteriuria
including watchful waiting

1. Contributors

Susan Hutfless, PhD, Johns Hopkins University School of Medicine, Department of Medicine,
Division of Gastroenterology, and Evidence based Practice Center

Jenell S, Coleman, MD, Johns Hopkins University School of Medicine, Department of Gynecology
and Obstetrics

Geetika Sood, MD, Johns Hopkins University School of Medicine, Department of Medicine,
Division of Infectious Diseases

Catalina Suarez-Cuervo, MD, Johns Hopkins University Bloomberg School of Public Health,
Evidence based Practice Center

Eric B, Bass, MD, MPH, Johns Hopkins University School of Medicine and Bloomberg School of
Public Health, Evidence based Practice Center

2. Introduction

Asymptomatic bacteriuria occurs when specific bacteria are present in the urine without signs or
symptoms of a urinary tract infection. Asymptomatic bacteriuria can also be referred to as
asymptomatic urinary infection.® Asymptomatic bacteriuria is more common among women,
older individuals, residents of long-term care facilities, people with indwelling urinary catheters,
and those with diabetes mellitus, spinal cord injuries or who are undergoing hemodialysis (Table
1).

The Infectious Diseases Society of America (IDSA) Guidelines for the Diagnosis and Treatment of
Asymptomatic Bacteriuria in Adults® and the U.S. Preventive Services Task Force (USPSTF)
Screening for Asymptomatic Bacteriuria in Adults: Evidence for the U.S. Preventive Services Task
Force Reaffirmation Recommendation Statement* recommend specific populations that should
be screened for asymptomatic bacteriuria (Table 1). The World Health Organization (WHO)

provides treatment recommendations for pregnant women.®
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Table 1. Guidelines for the Treatment of Asymptomatic Bacteriuria

Screening at least once in
early pregnancy, (A-l).
Periodic screening for
recurrent bacteriuria in
pregnant women should be
undertaken following
therapy (A-111).

Urological procedures

Screening and treatment of
asymptomatic bacteriuria
before transurethral
resection of the prostate (A-
).

Screening and treatment
before urologic procedures
for which mucosal bleeding is
anticipated (A-111).

Pregnant women should be
treated if the results are
positive (A-1). The duration of
antimicrobial therapy should
be 3-7 days (A-Il).

Urological procedures

Before transurethral
resection of the prostate.
Antimicrobial therapy should
be initiated shortly before
the procedure (A-ll).
Antimicrobial therapy should
not be continued after the
procedure, unless an
indwelling catheter remains
in place (B-Il).

Indwelling catheter

Antimicrobial treatment may
be considered for
asymptomatic women with
catheter-acquired bacteriuria
that persists 48 hours after
indwelling catheter removal
(B-1).

Guideline | Recommendations for Recommendations for Recommendations against
Screening Treatment Screening or Treatment
IDSA3 Pregnant women Pregnant women Pregnant women

No recommendation can be
made for or against repeated
screening of culture-negative
women in later pregnancy
(No evidence grading)
Urologic conditions

e Pyuria accompanying
asymptomatic bacteriuria
is not an indication for
antimicrobial treatment
(A-11).

e (Catheterized patients
while the catheter
remains place (A-).

Transplant recipients

No recommendation can be
made for screening for or
treatment of asymptomatic
bacteriuria in renal
transplant or other solid
organ (C-1l1).

Other populations

Premenopausal and non-
pregnant women (A-l);
diabetic women* (A-1);
elderly and other
institutionalized people (A-1);
older people living in the
community (A-Il); and people
with spinal cord injury (A-1).
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Guideline | Recommendations for Recommendations for Recommendations against
Screening Treatment Screening or Treatment
WHO? Pregnant women

Antibiotic treatment for
asymptomatic bacteriuria in
pregnant women is
recommended based on the
results of a Cochrane

review.®
USPSTF* Pregnant women The USPSTF recommends
Screening for asymptomatic against screening for
bacteriuria with urine culture asymptomatic bacteriuria in
for pregnant women at 12 to men and non-pregnant women
16 weeks gestation or at their (Grade D)

first prenatal visit (Grade A)

Grade A: high certainty that the net benefit is substantial

A-l: Good evidence to support a recommendation for use; Evidence from at least one properly randomized, controlled trial
A-1l: Good evidence to support a recommendation for use; Evidence from at least one well-designed clinical trial, without
randomization; from cohort or case-controlled analytic studies [preferably from more than one center]; from multiple time-
series; or from dramatic results from uncontrolled experiments

A-lll: Good evidence to support a recommendation for use; Evidence from opinions of respected authorities, based on clinical
experience, descriptive studies, or reports of expert committees

B-I: Moderate evidence to support a recommendation for use; Evidence from at least one properly randomized, controlled trial
B-Il: Moderate evidence to support a recommendation; Evidence from at least one well-designed clinical trial, without
randomization; from cohort or case-controlled analytic studies [preferably from more than one center]; from multiple time-
series; or from dramatic results from uncontrolled experiments

C-llI: Poor evidence to support a recommendation; Evidence from opinions of respected authorities, based on clinical
experience, descriptive studies, or reports of expert committees

Grade D: moderate or high certainty that the service has no net benefit or that the harms outweigh the benefits

*Guidelines are specific for diabetic women, as diabetic men do not appear to have an increased prevalence of bacteriuria,
compared with nondiabetic men

The American Academy of Family Physicians, American Urological Association, and the Healthcare
Infection Control Practices Advisory Committee guidelines reaffirm the recommendations of the
IDSA, USPSTF and WHO. "8 The American College of Obstetricians and Gynecologists (ACOG)
also reaffirms IDSA recommendations for pregnant, non-pregnant, menopausal and diabetic
women,® but recommends screening for asymptomatic bacteriuria before all urogynecologic
surgical procedures (as opposed to IDSA which restricted to procedures where mucosal bleeding
is anticipated) and to treat positive results. ACOG’s rationale for screening and treatment is that
bacteriuria or infection can cause detrusor instability, also called overactive bladder, after the
procedure. ¥
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The IDSA guidelines are currently being updated with a projected publication in Fall 2017.%* The
USPSTF recommendations are not currently being updated.*?

3. Methods

Literature search:

We conducted a literature search to identify reports around the treatment of asymptomatic
bacteriuria. We searched the Cochrane Database of Systematic Reviews, the Agency for Healthcare
Research and Quality’s website, and PubMed for recent systematic reviews. We searched the
websites for government agencies, such as the CDC, the NIH, and relevant professional associations
and societies (i.e. the Infectious Diseases Society of America, The American Urological Association,
The American Congress of Obstetricians and Gynecologists, the U.S. Preventive Services Task Force,
the World Health Organization, the UK National Institute for Health and Care Excellence, and the
American Association of Family Practitioners ) for practice guidelines and reports that contain data
on the disease burden and impact of the condition on the population, as well as any references or
sites suggested by our experts.

Ongoing studies:
We searched clinicalTrials.gov on September 8th, 2016 for studies relevant to the topic. We used
the broad search terms “asymptomatic bacteriuria”.

We searched NIH reporter (https://projectreporter.nih.gov/reporter.cfm) and the PCORI’s funded
research database (http://www.pcori.org/research-results) for studies and awards relevant to the
topic.

The results of these searches are described in the report.

Experts
We had two experts involved in the development of the brief. Dr. Coleman, from the Department

of Gynecology and Obstetrics and Dr. Sood, from the Division of Infectious Diseases. Both experts
helped us frame the topic, pointed us to relevant literature and helped us identify the main
research gaps and potential research questions. We also had the perspective of an internist and
primary care physician expert from Dr. Eric Bass, our task leader.

4. Symptoms and Patient-Centered Outcomes

By definition, asymptomatic bacteriuria has no symptoms. Distinguishing between asymptomatic
bacteriuria and urinary tract infection can be difficult. Symptoms of urinary tract infection include
fever or chills, dysuria (pain or discomfort on urinating), frequency, urgency, new-onset or
worsening incontinence, foul odor, and suprapubic or flank pain. These symptoms are not specific
to urinary tract infection and may lead to misclassification of asymptomatic bacteriuria as a
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urinary tract infection. Elderly individuals and those with baseline impaired cognition or extensive
comorbidities are at higher risk of these symptoms and may have decreased cognitive ability to

be able to describe these symptoms. These same populations are often at higher risk of side
effects from the broad-spectrum antibiotics used to treat asymptomatic bacteriuria.'®

Pregnant women with untreated asymptomatic bacteriuria are at increased risk of having lower
birth weight and pre-term babies,® and infections that could put their babies at risk such as
chorioamnionitis (bacterial infection of the fetal membranes) and pyelonephritis (kidney
infection).} The guidelines consistently recommend screening and treatment in pregnant women
to prevent these established outcomes. Short and long terms outcomes of treating versus not
treating asymptomatic bacteriuria in other individuals are not well established.

Watchful waiting is the preferred treatment for the majority of non-pregnant patients with
asymptomatic bacteriuria. Patients who receive treatment for asymptomatic bacteriuria have a
higher risk of recurrent urinary tract infections and kidney infections, although the decision to
treat may be influenced by other factors that are impacting the risk of these outcomes (i.e.,
confounding by indication).'®

Patients who test positive for asymptomatic bacteriuria who are not offered treatment with
antibiotics may worry about the lack of treatment. Most people in the U.S. are familiar with
antibiotics and consider them to be safe. The social, economic and political implications of

antibiotic treatment and microbial resistance are growing in importance at the national and

international levels.1® 17

5. Impact/Burden of the Condition

Asymptomatic bacteriuria is more common in women and older persons. Individuals are
particularly vulnerable to asymptomatic bacteriuria if they have indwelling catheters, spinal cord
injuries, diabetes mellitus, hemodialysis, or reside in a long-term care facility (Table 2).

Pregnant women with diabetes have a higher risk of developing asymptomatic bacteriuria and
urinary tract infections because their urinary tract contracts more slowly to move urine down
(called peristalsis) and urine has more sugar than it normally should (called glucosuria)® Pregnant
women who take sodium-glucose co-transporter 2 (SGLT-2) inhibitors to control their diabetes
may be at a greater risk because of the glucosuria associated with this treatment.® It is important
to determine whether women with diabetes mellitus should have a different monitoring regimen

PCORI Topic Brief: Comparative effectiveness of treatments for Asymptomatic bacteriuria
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for asymptomatic bacteriuria than other pregnant women because of their greater risk of
asymptomatic bacteriuria and their higher risk of pregnancy complications.

Table 2. Prevalence of Asymptomatic Bacteriuria in the United States®

Population Prevalence, %
Women
Healthy, premenopausal women 1.0-5.0
Pregnant women 1.9-9.5
Postmenopausal women aged 50-70 years 2.8-8.6

Diabetes mellitus

Women 9.0-27

Men 0.7-11
Elderly persons in the community

Women 10.8-16

Men 3.6-19
Elderly persons in a long-term care facility

Women 25-50

Men 15-40
Patients with spinal cord injuries and Intermittent catheter use 23-89
Patients undergoing hemodialysis 28

Patients with indwelling catheter use

Short-term 9-23

Long-term 100

Asymptomatic bacteriuria is more common among individuals with diabetes mellitus. A recent
meta-analysis of 22 studies reported a higher prevalence of asymptomatic bacteriuria in
individuals with diabetes compared to those without diabetes considered healthy controls (12.2%
vs 4.5%). Asymptomatic bacteriuria is more common in both type 1 diabetes (odds ratio (OR) 3.0;
95% confidence interval (CI) 1.1-8.0) and type 2 diabetes (OR 3.2; 95% Cl 2.0-5.2). %°

Asymptomatic bacteriuria is very common among hospitalized individuals and residents of long-
term care facilities. The presence of a urinary catheter allows bacteria to colonize the catheter
and accumulate, with a prevalence of 9-23% in short-term and 100% in long-term
catheterization. There is no difference between treatment and no treatment in mortality, costs,
or rates of symptomatic urinary tract infections, Clostridium difficile infections, or antimicrobial
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resistant strains.? In 2001, a consensus conference was held to define what today is known as
“the Loeb minimum criteria for initiation of antibiotics in residents of long term care facilities.”??
According to these criteria, the smell and appearance of the urine are not a valid indication for
treatment. The Loeb guidelines have not been tested in a randomized comparative study and are
not routinely used in practice.?® The minimum criteria for initiating antibiotics for urinary tract
infections in residents without an indwelling urinary catheter include:

e Acute dysuria alone; or

e Fever greater than 37.9°C or 1.5°C increase above baseline temperature and at least one

of the following new or worsening findings: urgency, frequency, suprapubic pain, gross

hematuria, costovertebral tenderness, and urinary incontinence.

No data are available on the differences in the prevalence of asymptomatic bacteriuria by race,
location or income. For symptomatic bacteriuria, no racial or ethnicity differences were found in

the rates of potentially preventable hospitalizations due to urinary tract infections.?*

No information is available on the direct costs of asymptomatic bacteriuria. The risks of treating
asymptomatic bacteriuria are predominately side-effects of antibiotics at the individual level and
the development of antibiotic resistance and tolerance at the population-level.? There is a
general concern in medicine about overuse of antibiotics.?® Despite recommendations against
antibiotic treatment for asymptomatic bacteriuria in non-pregnant women, clinicians are still
prescribing antibiotics in special populations like those with diabetes mellitus, elderly patients,
and those in the inpatient setting and long-term facilities, raising concern about incorrect
prescriptions, rising costs, and infections with Clostridium difficile or multi-drug resistant

organisms.?" %

6. Evidence Gaps

No consensus exists on which antibiotic is preferred when treatment with antibiotics is
indicated.

No recommendations are available on which antibiotic is preferred for the treatment of
asymptomatic bacteriuria when treatment with antibiotics is indicated. Nitrofurantoin or
trimethoprim-sulfamethoxazole (TMP/SMX) may be as effective at clearing the bacteria as
fluoroquinolones, amoxicillin and ampicillin, broad-spectrum antibiotics that are associated with
resistance to bacteria that grow in the urinary tract.'®

PCORI Topic Brief: Comparative effectiveness of treatments for Asymptomatic bacteriuria
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No consensus exists on how to prevent inappropriate screening for asymptomatic bacteriuria.
Despite IDSA and USPSTF guidelines, chronically ill patients, those in long-term facilities, and
those with indwelling catheters have frequent urine cultures which prompt unnecessary
treatment. Better communication, education and guidance for healthcare workers, patients and
families to reduce the high rate of screening could lead to lower rates of diagnosis and
subsequent overtreatment.?®3!

When antibiotic treatment is withheld, it is unclear what should be recommended as part of a
watchful waiting strategy. If watchful waiting (also known as expectant management) is
recommended, it is unclear when the patient should return for follow-up or testing. Evidence is
needed to determine what symptoms should prompt the patient to contact the health care
facility for testing or treatment. Not treating documented asymptomatic bacteriuria could have
legal implications if the patient later develops a severe urinary tract infection. Efforts to improve
communication about the guidelines should consider addressing the legal implications of
adherence with guidelines.

Alternatives to antibiotics have not been compared directly with antibiotics for asymptomatic
bacteriuria.

Cranberries. Cranberries and cranberry juice have been used as treatment of symptomatic
bacteriuria and prevention of urinary tract infections.®?3* However, a 2012 Cochrane systematic
review that included 24 studies and 4473 patients concluded that cranberry products did not

significantly reduce urinary tract infections in the general population and populations at risk.%

Bladder microbiota: The healthy bladder is not sterile. Therefore, instead of talking about
asymptomatic bacteriuria, perhaps the research community should be referring to “dysbiosis”
with an aim to understanding the perturbation of the normal bacterial community of the bladder
and the normal range of urinary microbiota states among groups of women (e.g., by age,
hormonal status, race, and ethnicity).% It is possible that studies of the bladder microbiota or
microbiome may result in treatments to modify the microbiota as alternatives to antibiotics.%’
Some nonpathogenic strains of E. coli are under investigation for use in preventing urinary tract
infections.® Some strains of E. coli appear to have an analgesic effect and relieve the pelvic pain
caused by the urinary tract infection.®® These strains have not been tested in the setting of
asymptomatic bacteriuria.

PCORI Topic Brief: Comparative effectiveness of treatments for Asymptomatic bacteriuria
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7. Ongoing Research

We searched the websites of ClinicalTrials.gov, NIH Reporter and PCORI to identify ongoing
research.

ClinicalTrials.gov results

We searched clinicalTrials.gov on September 8, 2016. A total of 29 studies were found when we
searched the listed condition to contain “asymptomatic bacteriuria.” Seven studies were not
relevant because they included only patients with urinary tract infections and not asymptomatic
bacteriuria. Fifteen studies were relevant.

Guideline adherence

e NCT01052545: Asymptomatic Bacteriuria Guideline Implementation Study.?

0 This study examined implementation with guidelines using personalized audit-
feedback versus distributing copies of guidelines.™ “°The patients of Veterans
Affairs healthcare providers who received audit-feedback received fewer urine
cultures, but had no difference in over-treatment (0.4 vs 0.5 treatments/1000 bed-
days) or undertreatment (0.1 vs 0.1 untreated catheter-associated urinary track
infections/1000 bed-days) after 3 years when compared to those receiving copies
of the guidelines only

Modified laboratory reports
e NCT02797613: Restricted Reporting for Positive Urine Cultures.

0 The study will compare traditional reporting of laboratory results with an
alternative approach called restricted reporting. The microbiology laboratory will
report "Positive urine cultures may represent asymptomatic bacteriuria or urinary
tract infection. If urinary tract infection is suspected clinically, please call 777-xxxx
(researcher mobile phone) for identification and susceptibility results." The
primary outcome is proportion of asymptomatic bacteriuria treated with
antibiotics within 7 days from positive culture. The adverse events of interest are
pyelonephritis or sepsis measured 7 days from positive culture. The study was
scheduled to begin recruitment in July 2016 and is scheduled for completion by
December 2016.

Transplant recipients (6 studies)

e NCT02373085: Prospective Comparative Study about Treatment of Asymptomatic Bacteriuria
in Kidney Transplant Recipients.

PCORI Topic Brief: Comparative effectiveness of treatments for Asymptomatic bacteriuria
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0 The study compared antibiotics (adjusted to antibiogram) versus no treatment.

0 The study had five primary outcomes: pyelonephritis, incidence of lower tract
urinary infection; incidence of Clostridium difficile infection, incidence of multidrug
resistant bacteria colonization/infection, and long-term graft function.

0 A paper published in 2016 reported no difference in the incidence of
pyelonephritis between treatment group versus control group: in the intention-to-
treat (7.5% [4/53] versus 8.4% [5/59]; OR 0.88; 95% Cl: 0.22-3.47) or per-protocol
populations (3.8% [1/26] versus 8.0% [4/50]; OR: 0.46; 95% Cl: 0.05-4.34). They
found no differences in any of the secondary outcomes.*

NCT01771432: Antibiotic Treatment Versus No Therapy in Kidney Transplant Recipients
with Asymptomatic Bacteriuria
0 The study compared antibiotics versus no treatment.
0 The study had five primary outcomes: incidence of pyelonephritis, renal function,
need for hospitalization, graft loss, and mortality.
0 The study is labeled as “recruiting,” but has no updates since December 2015.

NCT01871753: The Bacteriuria in Renal Transplantation (BiRT) Study: A Trial Comparing
Antibiotics Versus no Treatment in the Prevention of Symptomatic Urinary Tract Infection
in Kidney Transplant Recipients With Asymptomatic Bacteriuria
0 The study compares antibiotics versus no treatment.
0 The study has one primary outcome: cumulative incidence of a first episode of
symptomatic urinary tract infection at 12 months
0 The anticipated end date is July 2018.

NCT02575495: A Randomized Control Trial of Antibiotic Treatment Duration for
Asymptomatic Bacteriuria After Kidney Transplantation
0 The study compared 7 versus 14 days of antibiotics.
0 The study has four primary outcomes: symptomatic urinary tract infection, sepsis,
graft function, and mortality rate.
0 The study was last updated in March 2016 and has no publications.

NCT01349738: Asymptomatic Bacteriuria & Risk of Urinary Tract Infection in Renal
Transplants (ASB)
0 The study compared antibiotics versus no treatment.

PCORI Topic Brief: Comparative effectiveness of treatments for Asymptomatic bacteriuria
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0 The primary outcomes of interest are prevalence of asymptomatic bacteriuria and

risk of developing symptomatic urinary tract infections or renal allograft injury.
0 The study was last updated in 2011 and no publications were identified.

e NCT02113774: The Impact of Antimicrobial Treatment for Asymptomatic Bacteriuria in
Renal Transplant Patients
0 The study will compare antibiotics (according to in-vitro susceptibility) versus no
treatment.
0 The study has two primary outcomes: development of symptomatic urinary tract
infection, and 25% reduction in estimated glomerular filtration rate (eGFR).
0 The anticipated end date is April 2019.

Hemodialysis
e NCT01570556: Clinical Impact of Bacteriuria on Chronic Inflammation in Asymptomatic
Hemodialysis Patients
0 The study will compare antibiotics (according to in-vitro susceptibility) versus no
treatment.
0 The study has two primary outcomes: change in serum inflammatory markers (C-
reactive protein, interleukin-6) and cardiovascular events.
0 The study was scheduled to end in 2013. No publications were identified.

Intermittent catheterization

e NCT01884467: Randomized Placebo-Controlled Trial of Gentamicin Bladder Instillation for
the Prevention of Urinary Tract Infection in Adults at High Risk for Cystitis Due to
Intermittent Catheterization

0 The study compared instilled gentamicin versus no treatment.

0 The primary outcomes included rates of symptomatic urinary tract infection and
asymptomatic bacteriuria, and a comparison antibiotic resistance rates.

0 The study was scheduled to end in December 2015. No publications are available.

Cardiac surgery

e NCT01089712: Management Practices and the Risk of Infection Following Cardiac Surgery.
0 The purpose of the study is to determine the best ways to prevent infections after
heart surgery
0 The primary endpoint will be major infection within 60 days of index cardiac
surgical intervention

PCORI Topic Brief: Comparative effectiveness of treatments for Asymptomatic bacteriuria
13



pCori )
0 As secondary outcomes, they will measure the incidence of other infections within
60 days of cardiac surgical intervention; superficial incisional surgical site infection;
Symptomatic urinary tract infection or asymptomatic bacteriuria.
0 The study was completed in 2014 and has two publications associated with it,
where asymptomatic bacteriuria or UTIs are not reported. 443

Alternatives to antibiotics (4 studies)

e NCT00506025: Effectiveness of Cranberry Ingestion on Bacterial Adhesion: Adjunct to Pilot
Study of Daily Ingestion of Cranberry Juice for the Prevention of Asymptomatic Bacteriuria
in Pregnancy

0 The study compared twice daily cranberry ingestion versus once daily cranberry
ingestion versus twice daily deactivated cranberry placebo and found no
difference in antimicrobial activity in the urine.

0 The study was not published but the reports were available in ClinicalTrials.gov.

e NCT00093938: Cranberry for Prevention of Bacteriuria in Pregnancy
0 The study compared cranberries with an unmentioned comparator (likely
placebo). The outcomes were asymptomatic bacteriuria and pre-term birth.
0 The study was last updated in 2010 and no publications are available.

e NCT01772875: Bladder Lavage as Decontamination Method for Asymptomatic Bacteriuria
with Uropathogens in Catheterized Patients
0 The study was conducted at a specialized multiple sclerosis hospital in Belgium.
0 The study compared antiseptic bladder lavage versus pulsatile lavage with
physiologic serum with outcomes of urinary culture and pyuria.
0 The study was scheduled to end in 2014. There are no publications.

e NCT00927316: E. Coli 83972 Induced Asymptomatic Bacteriuria (ABU) in Patients With
Recurrent Urinary Tract Infections (urinary tract infection)
O The study compared intravesical inoculation (by urethral catheterization) with 30
ml E. coli 83972 versus an identical procedure with saline with outcomes of
urinary culture and pyuria.
0 The study was last updated in 2011 and no publications are available.

PCORI Topic Brief: Comparative effectiveness of treatments for Asymptomatic bacteriuria
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NIH Reporter results
We searched NIH Reporter on September 4, 2016 for “asymptomatic bacteriuria” and found 7
currently funded projects. These include a career-development award to study the transition
from asymptomatic bacteriuria to urinary tract infection (5K99DK105205-02), a core grant to
identify metabolomic biomarkers of high-risk bacteriuria in hospitalized patients (1U54CK000482-
01), a randomized trial to test the dissemination of a toolkit to 40 nursing homes to improve
prescribing of antibiotics in the setting of suspected urinary tract infections (5R18HS023779-02),
and a study of catheter biofilms in asymptomatic bacteriuria compared with urinary tract
infections (4AR01GM103598-04). No study compared treatments for asymptomatic bacteriuria.

Projects funded by PCORI or the Agency for Healthcare Research and Quality
No funded studies were identified when we searched the Research & Results page on September
4,2016.*

The Agency for Healthcare Research and Quality has funding in place for antimicrobial
stewardship programs related to the President’s National Strategy for Combating Antibiotic-
Resistant Bacteria (CARB).*® CARB also spurred an international program to fund alternatives to
antibiotics in pre-clinical studies.*® The CARB-X program is funded by international organizations
including the National Institutes of Health and the Wellcome Trust (http://www.carb-
x.org/partners).

8. Likelihood of Implementation of Research Results in Practice
Recommendations for specific antibiotics are likely to be used if provided on the laboratory
report.

It is hard to predict how clinicians and their patients will respond to recommendations for
watchful waiting, but patient-facing efforts to decrease unnecessary antibiotic use are becoming
more common.*’ Such efforts may help to facilitate deferred treatment for asymptomatic
bacteriuria if the recommendations are clear and supported by strong evidence with attention to
potential legal implications.

The Veterans Affairs study (NCT01052545) that provided audit-feedback took several years to
implement and included one-on-one feedback with personnel. It is possible for adherence to
guidelines to change, but there should be realistic expectations regarding the amount of time and
resources needed to influence behavior change.
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9. Durability of Information

The results are likely to be durable. Antimicrobial resistance is a recognized problem in healthcare
facilities and is expected by international economic groups to have an economic toll on society at

large 16 17

10. Potential Research Questions
Listed in order of relevance, with the first one being the most important.

What are the benefits and harms of using the Loeb criteria (or a similar algorithm) to create a
treatment decision tool?

A study could compare the tool with the standard of care (e.g., providing the comparison
population with a copy of the IDSA guidelines) similar to the Veterans Affairs study. Priority
outcomes of interest could include 1) Resolution of the symptoms that prompted treatment versus
no treatment 2) Occurrence of an antibiotic-associated infection (i.e., C. difficile); 3) An assessment
of patient and family satisfaction with the treatment plan, and 4) Mortality, hospitalizations and
adverse outcomes.

Rationale for the research question: Genitourinary tract infections are a spectrum from
asymptomatic bacteriuria through definite urinary tract infection to upper tract infections involving
the kidney and bloodstream, like pyelonephritis and urosepsis. It can be difficult to identify those in
the middle ground with possible symptoms or unclear symptoms due to other conditions. Those in
the middle ground tend to be elderly, patients with multiple comorbidities or patients after
transplantation. These populations have a week immune system and are at greatest risk of
overprescription and overtreatment with antibiotics. Some harms are higher of Clostridium difficile
colitis and multi-drug resistant infections and risks with undertreatment, making the decision to
treat a higher stakes decision. The guidelines do not provide a clear “checklist” on when to treat
these middle ground patients. The Loeb criteria are proposed to prioritize treatment with
antibiotics for asymptomatic or possible bacteriuria. However, there is no landmark study that tests
the benefits and harms of using this tool. Physicians are hesitant to use this tool without a
landmark study.

What does watchful waiting entail?

A study could compare different methods of promoting communication between patients and
clinicians about symptoms of urinary tract infections after the diagnosis of asymptomatic
bacteriuria, or different methods of re-engaging with the healthcare system to investigate
symptoms that may occur later. Patient and family satisfaction with this approach should be
measured.
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Rationale for the research question: While the guidelines and the most recent evidence show that
asymptomatic bacteriuria should not be treated, clinicians need better information about what
symptoms the patient should be advised to watch out for to prompt follow up with the provider
when they occur. What steps can be taken in the office setting to make sure that the patient is able
to access their healthcare provider rapidly when symptoms do occur? What information do
patients feel they need to have to make the best decision for themselves?

What are the outcomes of screening and treatment prior to urologic procedures versus no
screening?

Rationale for the research question: The recommendations are inconsistent across
organizations. The IDSA recommends screening and treatment for asymptomatic bacteriuria prior
to urologic procedures with anticipated mucosal bleeding, ACOG recommends screening prior to
all urogynecologic procedures, but the USPSTF does not recommend screening prior to any
urologic or urogynecologic procedure. High priority research could examine screening and
treatment patterns for specific urologic procedures and the risk/benefit ratio of antibiotic
treatment versus watchful waiting. For example, asymptomatic bacteriuria screening is
recommended prior to urogynecologic and urologic procedures, but the adherence with this
recommendation is not known. The adherence to screening prior to hysterectomy is
hypothesized to be particularly low despite the high prevalence of peri-procedural urodynamics,
cystoscopy and catheterization, and the high prevalence of hysterectomies among American
women. Research is needed to improve understanding of the role that treatment for
asymptomatic bacteriuria prior to the procedure may play in preventing post-procedural urinary
tract infections.

Is there a need to rethink the use of broad spectrum versus targeted antibiotics or alternate
treatments to treat asymptomatic bacteriuria?

A study could compare different antibiotics or antiseptics for treatment among those who are
asymptomatic.

Rationale for the research question: Broad-spectrum antibiotics are the standard treatment.

What is the best way to communicate the decision to not treat asymptomatic bacteriuria to
patients?

Rationale for the research question: Novel methods are needed to inform the risk-benefit
analysis of treatment for asymptomatic conditions, such as asymptomatic bacteriuria, with
antibiotics. The large burden of asymptomatic bacteriuria in certain high risk groups of adults
(i.e., those with diabetes or in long-term care facilities) and the variety of patients at increased
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risk could make this an ideal population to test novel methods to quantify risk-benefit or
communicate risk-benefit to providers and patients.

11. Conclusion

Screening and treatment for asymptomatic bacteriuria has both guideline established indications
(i.e., pregnancy) and controversies (i.e., prior to urogynecologic procedures). The primary
treatment is antibiotics which raises concerns for antibiotic resistance and the risk-benefit of
antibiotics among individuals at-risk of antibiotic associated infections. A Veterans Affairs study
that offered intensive audit-feedback was able to change practice patterns, however, this
intensity of resource utilization may not be feasible in all settings. The inconsistent guidelines,
implications for antibiotic resistance and ability to innovate on the dissemination strategy make
this a potentially desirable area for future funding.

PCORI Topic Brief: Comparative effectiveness of treatments for Asymptomatic bacteriuria
18



pCori

10.

N

REFERENCES

Hysong SJ, Kell HJ, Petersen LA, et al. Theory-based and evidence-based design of audit and
feedback programmes: examples from two clinical intervention studies. BMJ Qual Saf. 2016 Jun
10doi: 10.1136/bmjgs-2015-004796. PMID: 27288054.

NCT01052545- Asymptomatic Bacteriuria Guideline Implementation Study (ABU).
ClinicalTrials.gov; 2015. Accessed on September 8, 2016.

Nicolle LE, Bradley S, Colgan R, et al. Infectious Diseases Society of America guidelines for the
diagnosis and treatment of asymptomatic bacteriuria in adults. Clin Infect Dis. 2005 Mar
1;40(5):643-54. doi: 10.1086/427507. PMID: 15714408.

USPSTF. Screening for asymptomatic bacteriuria in adults: reaffirmation recommendation
statement. Am Fam Physician. 2010 Feb 15;81(4):505. PMID: 20148505.

WHO. Antibiotics for asymptomatic bacteriuria in pregnancy. 2016.
http://apps.who.int/rhl/pregnancy childbirth/complications/infection/cd000490/en/index.htm
|

Smaill F, Vazquez JC. Antibiotics for asymptomatic bacteriuria in pregnancy. Cochrane Database
Syst Rev. 2007(2):Cd000490. doi: 10.1002/14651858.CD000490.pub2. PMID: 17443502.

Colgan R, Nicolle LE, McGlone A, et al. Asymptomatic bacteriuria in adults. Am Fam Physician.
2006 Sep 15;74(6):985-90. PMID: 17002033.

American Urological Association. ADULT UTI. 2016. https://www.auanet.org/education/adult-
uti.cfm. Accessed on September 6, 2016.

American College of Obstetricians and Gynecologists. Treatment of Urinary Tract Infections in
Nonpregnant Women. ACOG Practice Bulletin No 91. 2008.Reaffirmed 2014.
http://www.acog.org/Resources-And-Publications/Practice-Bulletins/Committee-on-Practice-
Bulletins-Gynecology/Treatment-of-Urinary-Tract-Infections-in-Nonpregnant-Women. Accessed
on October 12, 2014.

American College of Obstetricians and Gynecologists. ACOG. Practice Bulletin - Clinical
Guidelines for Obstetrician-Gynecologists. Antibiotic Prophylaxis for Gynecologic Procedures:

PCORI Topic Brief: Comparative effectiveness of treatments for Asymptomatic bacteriuria

19


http://apps.who.int/rhl/pregnancy_childbirth/complications/infection/cd000490/en/index.html
http://apps.who.int/rhl/pregnancy_childbirth/complications/infection/cd000490/en/index.html
https://www.auanet.org/education/adult-uti.cfm
https://www.auanet.org/education/adult-uti.cfm
http://www.acog.org/Resources-And-Publications/Practice-Bulletins/Committee-on-Practice-Bulletins-Gynecology/Treatment-of-Urinary-Tract-Infections-in-Nonpregnant-Women
http://www.acog.org/Resources-And-Publications/Practice-Bulletins/Committee-on-Practice-Bulletins-Gynecology/Treatment-of-Urinary-Tract-Infections-in-Nonpregnant-Women

pCori

15.

16.
17.

18.

19.

20.

§

2009. Reaffirmed 2016. https://www.acog.org/-/media/Practice-Bulletins/Committee-on-
Practice-Bulletins----Gynecology/Public/pb104.pdf?dmc=1&ts=20160926T1117532789

Infectious Diseases Society of America. Asymptomatic Bacteriuria. 2016.
http://www.idsociety.org/Guidelines/Patient Care/IDSA Practice Guidelines/Infections by Or
gan System/Genitourinary/Asymptomatic Bacteriuria/. Accessed on September 8, 2016.

USPSTF. Recommendations in Progress. 2016.
http://www.uspreventiveservicestaskforce.org/Page/Name/topics-in-progress. Accessed on
September 7, 2016.

Detweiler K, Mayers D, Fletcher SG. Bacteruria and Urinary Tract Infections in the Elderly.
Urologic Clinics of North America. 2015 11//;42(4):561-8. doi:
http://dx.doi.org/10.1016/j.ucl.2015.07.002.

Smaill FM, Vazquez JC. Antibiotics for asymptomatic bacteriuria in pregnancy. Cochrane
Database Syst Rev. 2015(8):Cd000490. doi: 10.1002/14651858.CD000490.pub3. PMID:
26252501.

Nicolle L. The Paradigm Shift to Non-Treatment of Asymptomatic Bacteriuria. Pathogens.
2016;5(2):38. PMID: doi:10.3390/pathogens5020038.

House TW. Executive Order -- Combating Antibiotic-Resistant Bacteria. The White House: 2014.
https://www.whitehouse.gov/the-press-office/2014/09/18/executive-order-combating-
antibiotic-resistant-bacteria.

Laxminarayan R. Global Health Threats of the 21st Century- Antibiotic Resistance. International
Monetary Fund; 2014. http://www.imf.org/external/pubs/ft/fandd/2014/12/jonas.htm.
Accessed on September 19, 2016.

Geerlings SE, Meiland R, Hoepelman Al. Pathogenesis of bacteriuria in women with diabetes
mellitus. Int J Antimicrob Agents. 2002 Jun;19(6):539-45. PMID: 12135845.

Schneeberger C, Kazemier BM, Geerlings SE. Asymptomatic bacteriuria and urinary tract
infections in special patient groups: women with diabetes mellitus and pregnant women. Curr
Opin Infect Dis. 2014 Feb;27(1):108-14. doi: 10.1097/qco0.0000000000000028. PMID: 24296584.

Renko M, Tapanainen P, Tossavainen P, et al. Meta-analysis of the significance of asymptomatic
bacteriuria in diabetes. Diabetes Care. 2011 Jan;34(1):230-5. doi: 10.2337/dc10-0421. PMID:
20937688.

PCORI Topic Brief: Comparative effectiveness of treatments for Asymptomatic bacteriuria

20


https://www.acog.org/-/media/Practice-Bulletins/Committee-on-Practice-Bulletins----Gynecology/Public/pb104.pdf?dmc=1&ts=20160926T1117532789
https://www.acog.org/-/media/Practice-Bulletins/Committee-on-Practice-Bulletins----Gynecology/Public/pb104.pdf?dmc=1&ts=20160926T1117532789
http://www.idsociety.org/Guidelines/Patient_Care/IDSA_Practice_Guidelines/Infections_by_Organ_System/Genitourinary/Asymptomatic_Bacteriuria/
http://www.idsociety.org/Guidelines/Patient_Care/IDSA_Practice_Guidelines/Infections_by_Organ_System/Genitourinary/Asymptomatic_Bacteriuria/
http://www.uspreventiveservicestaskforce.org/Page/Name/topics-in-progress
http://dx.doi.org/10.1016/j.ucl.2015.07.002
https://www.whitehouse.gov/the-press-office/2014/09/18/executive-order-combating-antibiotic-resistant-bacteria
https://www.whitehouse.gov/the-press-office/2014/09/18/executive-order-combating-antibiotic-resistant-bacteria
http://www.imf.org/external/pubs/ft/fandd/2014/12/jonas.htm

pcori

22.

23.

24,

25.
26.
27.
28.
29.

30.
31.

32.

§

Dull RB, Friedman SK, Risoldi ZM, et al. Antimicrobial treatment of asymptomatic bacteriuria in
noncatheterized adults: a systematic review. Pharmacotherapy. 2014 Sep;34(9):941-60. doi:
10.1002/phar.1437. PMID: 24807583.

Loeb M, Bentley DW, Bradley S, et al. Development of minimum criteria for the initiation of
antibiotics in residents of long-term—care facilities: results of a consensus conference. Infection
Control & Hospital Epidemiology. 2001;22(02):120-4.

Rowe TA, Juthani-Mehta M. Diagnosis and management of urinary tract infection in older
adults. Infectious disease clinics of North America. 2014;28(1):75-89.

Russo CA, Andrews RM, Coffey RM. Racial and Ethnic Disparities in Potentially Preventable
Hospitalizations, 2003. 2006. http://www.hcup-us.ahrg.gov/reports/statbriefs/sb10.pdf.
Accessed on September 6, 2016.

Nicolle LE. Antimicrobial stewardship in long term care facilities: what is effective? Antimicrob
Resist Infect Control. 2014;3(1):6. doi: 10.1186/2047-2994-3-6. PMID: 24521205.

CDC. 1in 3 antibiotic prescriptions unnecessary. 2016.
http://www.cdc.gov/media/releases/2016/p0503-unnecessary-prescriptions.html.

Lim CJ, Kong DC, Stuart RL. Reducing inappropriate antibiotic prescribing in the residential care
setting: current perspectives. Clin Interv Aging. 2014;9(165):e177.

Fridkin S, Baggs J, Fagan R, et al. Vital signs: improving antibiotic use among hospitalized
patients. MMWR. Morbidity and mortality weekly report. 2014;63(9):194-200.

Nicolle LE. Asymptomatic bacteriuria: when to screen and when to treat. Infect Dis Clin North
Am. 2003 Jun;17(2):367-94. PMID: 12848475.

Moro ML, Ricchizzi E, Morsillo F, et al. Infections and antimicrobial resistance in long term care
facilities: a national prevalence study. Annali di igiene: medicina preventiva e di comunita.
2012;25(2):109-18.

Blakiston M, Zaman S. Nosocomial bacteriuria in elderly inpatients may be leading to
considerable antibiotic overuse: an audit of current management practice in a secondary level
care hospital in New Zealand. Infection and drug resistance. 2014;7:301.

Walker EB, Barney DP, Mickelsen JN, et al. Cranberry concentrate: UTI prophylaxis. Journal of
family practice. 1997;45(2):167-9.

PCORI Topic Brief: Comparative effectiveness of treatments for Asymptomatic bacteriuria

21


http://www.hcup-us.ahrq.gov/reports/statbriefs/sb10.pdf
http://www.cdc.gov/media/releases/2016/p0503-unnecessary-prescriptions.html

pCori

33.
34.

35.

36.

37.

38.
39.

40.
41.
42.
43,

44,

:§§

Howell AB, Reed JD, Krueger CG, et al. A-type cranberry proanthocyanidins and uropathogenic
bacterial anti-adhesion activity. Phytochemistry. 2005;66(18):2281-91.

Bailey DT, Dalton C, Daugherty FJ, et al. Can a concentrated cranberry extract prevent recurrent
urinary tract infections in women? A pilot study. Phytomedicine. 2007;14(4):237-41.

Jepson RG, Williams G, Craig JC. Cranberries for preventing urinary tract infections. Cochrane
Database of Systematic Reviews. 2012(10)doi: 10.1002/14651858.CD001321.pub5. PMID:
CD001321.

Brubaker L, Wolfe AJ. The new world of the urinary microbiota in women. Am J Obstet Gynecol.
2015 Nov;213(5):644-9. doi: 10.1016/j.ajog.2015.05.032. PMID: 26003055.

Brubaker L, Wolfe A. The urinary microbiota: a paradigm shift for bladder disorders? Curr Opin
Obstet Gynecol. 2016 Oct;28(5):407-12. doi: 10.1097/gc0.0000000000000298. PMID:
27379439.

Waullt B, Svanborg C. Deliberate Establishment of Asymptomatic Bacteriuria-A Novel Strategy to
Prevent Recurrent UTI. Pathogens. 2016;5(3)doi: 10.3390/pathogens5030052. PMID: 27483325.

Rudick CN, Taylor AK, Yaggie RE, et al. Asymptomatic bacteriuria Escherichia coli are live
biotherapeutics for UTI. PloS one. 2014;9(11):e109321.

Trautner BW, Grigoryan L, Petersen NJ, et al. EFfectiveness of an antimicrobial stewardship
approach for urinary catheter—associated asymptomatic bacteriuria. JAMA Internal Medicine.
2015;175(7):1120-7. doi: 10.1001/jamainternmed.2015.1878.

Origuen J, Lopez-Medrano F, Fernandez-Ruiz M, et al. Should asymptomatic bacteriuria be
systematically treated in kidney transplant recipients? Results from a randomized controlled
trial. Am J Transplant. 2016 Apr 18doi: 10.1111/ajt.13829. PMID: 27088545.

Greco G, Shi W, Michler RE, et al. Costs Associated With Health Care—Associated Infections in
Cardiac Surgery. Journal of the American College of Cardiology. 2015 //;65(1):15-23. doi:
http://dx.doi.org/10.1016/j.jacc.2014.09.079.

Gelijns AC, Moskowitz AJ, Acker MA, et al. Management practices and major infections after
cardiac surgery. J Am Coll Cardiol. 2014 Jul 29;64(4):372-81. doi: 10.1016/j.jacc.2014.04.052.
PMID: 25060372.

PCORI. What We’ve Funded. 2016. http://www.pcori.org/research-
results/asymptomatick20bacteriuria?retain-filters=1.

PCORI Topic Brief: Comparative effectiveness of treatments for Asymptomatic bacteriuria

22


http://dx.doi.org/10.1016/j.jacc.2014.09.079
http://www.pcori.org/research-results/asymptomatic%20bacteriuria?retain-filters=1
http://www.pcori.org/research-results/asymptomatic%20bacteriuria?retain-filters=1

pcor i)
45, AHRAQ. Fiscal Year. Justification of Estimates for Appropriations Committees. Rockville, MD:

Agency for Healthcare Research and Quality; 2016.
http://www.ahrg.gov/sites/default/files/wysiwyg/cpi/about/mission/budget/2016/cj2016.pdf.

46. CARB-x- Xccelerating global antibacterial innovation. Boston University; 2016. http://www.carb-
x.org/ Accessed on September 18, 2016.

47. CDC. get smart. 2016. http://www.cdc.gov/features/getsmart/.

PCORI Topic Brief: Comparative effectiveness of treatments for Asymptomatic bacteriuria
23


http://www.ahrq.gov/sites/default/files/wysiwyg/cpi/about/mission/budget/2016/cj2016.pdf
http://www.carb-x.org/
http://www.carb-x.org/
http://www.cdc.gov/features/getsmart/

N\

pcori

PCORI Topic Brief: Comparative effectiveness of treatments for Asymptomatic bacteriuria
24



