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What's a UTI?

o Adult women
o Uncomplicated




Three Points of View

oClinical Care
oClinical Research

oBasic and
Translational Research




Disclaimers

o Three points of view
Conflicting views and Concerns

o Most human data comes from
college students

o Despite LOTS of NIH dollars, and a
greatly improved understanding of
UPEC, clinical care has not changed
in any significant way....



Clinical Point of View

o Clinical care is based on the belief
that urine is sterile

Non-sterile urine should be (almost
always) “sterilized”

Treat during pregnancy to minimize
risk of pre-term delivery

Treat before instrumentation
(cystoscopy or GU surgery) to minimize
risk of ascending infection




Party Line: Urine Is Sterile

o Sterile = negative urine culture

o Party line: In normal people, if we
collect urine through suprapubic
aspiration of the bladder, the urine
culture would be negative (urine =
sterile) and there would be no
leukocytes.

Stamm, et al. NEJM 1980 303:409 Causes of the acute urethral syndrome in women.



Party Line Microbiology

o Nearly all (79-85%) uncomplicated
acute UTI are caused by E. Coli

Runner up pathogens: Staph
saprophyticus (4.4%), Klebsiella
pneumoniae (4.3%), Proteus mirabilis
(3.7%). Occasional: Citrobacter and
Enterococci.

Echols et a. Clin Infect Dis 1999; 29:113 Demographic, clinical, and treatment
parameters influencing the outcome of acute cystitis.



Clinical Point of View

o We also assume that many lower urinary
tract symptoms (dysuria, frequency,
burning, incontinence) are related to
infections — other etiologies poorly
understood.

o Hence many vague diagnostic terms, such
as “urethral syndrome”, have been used
to describe symptomatic women with low
colony counts.




Making a Diagnosis

o Collecting the Urine
Voided vs. Catheterized
o Testing the Urine
Dipstick
Urinalysis
Culture
o Interpreting the Results

Wilson et al. 2004, 38:1150 Laboratory diagnosis of urinary tract infections
in adult patients.



Collecting Urine: Normal Void
(“Clean-catch”)







Collecting Urine:
Catheterization




A0~ 40TV —0

Semeniuk, et al. J. Clin Microbiol 1999;37:3051 Evaluation of the leukocyte
esterase and nitrite urine dipstick screening tests for detection of bacteriuria in
women with suspected uncomplicated urinary tract infections.

Lammers, et al. Ann Emerg Med 2001; 38:505 Comparison of test
characteristics of urine dipstick and urinalysis at various test cutoff points.







Decision Aid

o Mclsaac et all recommend a decision aid.
(N=331)

Dysuria

Presence of more than trace urine leukocytes

Presence of nitrites

o Presence of =2 variables was a useful predictor
for positive urine culture (sensitivity 80 percent
and specificity 53 percent),

o “"However, urine culture is still important for
confirmation of the diagnosis and for tailoring
antibiotic therapy, if necessary.”

Mclsaac, et a. Arch Inter Med 2007; 167:2001. Validation of a decision aid to
assist physicians in reducing unnecessary antiobiotic drug use for acute cystitis.




Testing the Urine: Urinalysis

o Urinalysis is commonly used.

o Most women with UTI have pyuria; this is
best evaluated by examining an unspun
urine.

o Many women with UTI have blood in the
urine as well, but this does not add to the
diagnosis of UTI.

o Increasingly, experts recommend that labs
avoid microscopic evaluation of the urine
for bacteriuria because low quantities
(£10(4) CFU/mL) or uropathogens may be
hard to detect (wet mount or Gram's stain).




Testing the Urine:
Urine Culture

o Typically >10° single uropathogen x 1

o Falls completely apart in catheterized
patients who are likely colonized

o Clinical conundrum: treat systemically
while catheter in, treat locally (bladder
instillations) while catheter in, or treat
after catheter removed.






Interpreting the Results

o Can you have a UTI without
symptoms?

If yes
o Go on to asymptomatic bacteriruria.

If no

o Which symptoms are relevant?

Contenders: Dysuria, frequency, burning,
urgency incontinence



What's a UTI?

o Asymptomatic Bacteriuria
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symptomatic patient

o Urine dipstick with various cutoffs for
nitrates and leukocytes

o UTI Symptoms (burning, frequency)
o UTI Symptoms with pyuria
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Asymptomatic Bacteriuria

o “"Positive culture” without symptoms
o Important during pregancy




Clinical Research

o Imagine that there is a group of clinicians
who will be doing a study that compares
two surgeries to treat urinary
Incontinence in women.

o An important outcome is “"UTI"

o We need a group-wide definition of UTI.

To ensure participant safety and validity of
measures collected



Research Definition of UTI

o Positive Urine Culture

o Positive Dipstick

o Positive Dipstick with Symptoms
o Antibiotics for UTI




Burch Colposuspension versus Fascial Sling to Reduce
Urinary Stress Incontinence

Results:

A total of 655 women were randomly assigned to study groups: 326 to
undergo the sling procedure and 329 to undergo the Burch procedure;
520 women (79%) completed the outcome assessment. At 24 months,
success rates were higher for women who underwent the sling procedure
than for those who underwent the Burch procedure, for both the overall
category of success (47% vs. 38%, P = 0.01) and the category specific to
stress incontinence (66% vs. 49%, P<0.001). However, more women
who underwent the sling procedure had urinary tract infections,
difficulty voiding, and postoperative urge incontinence.

Albo, et al N Engl J Med 2007;356:2143-55.



Event Burch Procedure Sling Procedure P Value

N=329 N = 326
Genitourinary 203 305 <0.001
- Cystitis 202 299
-Pyelonephritis 1 6

Cystitis was defined as culture-proven bladder infection or,
In the absence of a culture, clinical suspicion of a bladder
Infection that resulted in treatment.



Refractory Idiopathic Urge Urinary
Incontinence and Botulinum A Injection

Results: Approximately 60% of the women who received botulinum
toxin A had a clinical response based on the Patient Global Impression
of Improvement. The median duration of their responses was 373
days, significantly longer than the 62 days or less for placebo (p
0.0001). In the botulinum toxin A group increased post-void residual
urine (12 of 28 women or 43%) and urinary tract infection in those
with increased post-void residual urine (9 of 12 or 75%) exceeded
expected ranges. Further injections were stopped after 43 patients
were randomized, including 28 to botulinum toxin A and 15 to placebo.

Brubaker et al. J. Urol. Vol. 180, 217-222, July 2008



UTI also occurred at a rate higher than had originally been predicted. It was
associated with increased PVR requiring intermittent self-catheterization in 9
of 12 women. UTI developed in twice as many subjects after BONT-A
treatment in our study than after placebo injection (44% vs 22%). We did not
detect a difference in the proportion of women with UTI in the placebo group
compared to the BONT-A group without increased PVR (3 of 15 vs 3 of 16,
respectively).

Brubaker et al. J. Urol. Vol. 180, 217-222, July 2008



Three Points of View

o Clinical Care

Opportunity for Improvement
o Clinical Research

Need for Improvement

o Basic and Translational
Research

Translational Element Critically
Needed




Questions
Answers
Discussion



Refractory Idiopathic Urge Urinary
Incontinence and Botulinum A Injection

Linda Brubaker,* Holly E. Richter, Anthony Visco, Sangeeta Mahajan, Ingrid Nygaard,
Thomas M. Braun, Matthew D. Barber, Shawn Menefee, Joseph Schaffer, Anne M. Weber
and John Wei for the Pelvic Floor Disorders Network

From the Departments of Obstetrics and Gynecology and Urology, Loyola University Medical Center (LB), Maywood, Illinois, Departments
of Obstetrics and Gynecology, University of Alabama at Birmingham (HER), Birmingham, Alabama, University of North Carolina at
Chapel Hill (AV), Chapel Hill, North Carolina, University of Utah (IN), Salt Lake City, Utah, and University of Texas Southwest (JS),
Dallas, Texas, Department of Obstetrics and Gynecology, Case Western University (SM) and Obstetrics/Gynecology and Women’s Health
Institute, Cleveland Clinic (MDB), Cleveland, Ohio, Departments of Biostatistics (TMB) and Urology (JW), University of Michigan, Ann
Arbor, Michigan, Department of Obstetrics and Gynecology, Kaiser Permanente San Diego and Department of Reproductive Medicine,
University of California-San Diego, San Diego (SM), California, and Contraception and Reproductive Health Branch, Center for Population
Research, National Institute of Child Health and Human Development, National Institutes of Health (AMW), Bethesda, Maryland

Purpose: We compared 200 U intradetrusor botulinum toxin A vs placebo in women with refractory idiopathic urge
incontinence.

Materials and Methods: This institutional review board approved, multicenter registered trial randomized women with
refractory urge incontinence, detrusor overactivity incontinence and 6 or greater urge incontinence episodes in 3 days to botulinum
toxin A or placebo at a 2:1 ratio. Refractory was defined as inadequate symptom control after 2 or more attempts at pharmaco-
therapy and 1 or more other first line therapies for detrusor overactivity incontinence. The primary outcome measure was time to
failure, as evidenced by a Patient Global Impression of Improvement score of 4 or greater at least 2 months after injection, or
changes in treatment (initiation or increase) at any time after injection. Safety data, including increased post-void residual volume,
defined as more than 200 ml irrespective of symptoms, was obtained at specified time points.

Results: Approximately 60% of the women who received botulinum toxin A had a clinical response based on the Patient
Global Impression of Improvement. The median duration of their responses was 373 days, significantly longer than the 62
days or less for placebo (p <0.0001). In the botulinum toxin A group increased post-void residual urine (12 of 28 women or
43%) and urinary tract infection in those with increased post-void residual urine (9 of 12 or 75%) exceeded expected ranges.
Further injections were stopped after 43 patients were randomized, including 28 to botulinum toxin A and 15 to placebo.
Conclusions: Local injection of 200 U botulinum toxin A was an effective and durable treatment for refractory overactive
bladder. However, a transient post-void residual urine increase was experienced in 43% of patients. Botulinum toxin A for
idiopathic overactive bladder is still under investigation.

Key Words: urinary bladder, overactive; questionnaires; botulinum toxin type A; urinary incontinence; female

Several randomized clinical trials have demonstrated ex-

for refractory symptoms of neurogenic detrusor overac-

tivity.® Of 19 patients with neurogenic DOI 17 were
completely continent at 6 weeks after cystoscopic intrade-
trusor injection of 300 U BoNT-A. Since that landmark
study many case series have demonstrated the efficacy of a
range of toxin doses in patients with neurogenic and idio-
pathic DOI.>*

I n 2000 Schurch et al reported that BoNT-A was effective
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cellent evidence of treatment outcomes, although limited to
neurogenic only or mixed neurogenic and idiopathic patient
populations.’® Although most DOI cases are idiopathic in
etiology, only a handful of small randomized clinical trials
have focused on IDO cases alone.®

The Refractory Urge Incontinence and Botulinum A Toxin
Injection randomized clinical trial was designed to compare the
effect of 200 U intradetrusor BoNT-A vs placebo on improve-
ment in urge incontinence symptoms in neurologically normal
women with DOI refractory to at least 2 first line treatments.
This study also assessed changes in patient quality of life and
the incidence of IEs based on standardized bladder diaries. The
rates of posttreatment PVR increase and other associated com-
plications were also assessed.

METHODS

This was a multi-institutional, randomized, double-blind,
placebo controlled, institutional review board approved clin-
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