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TERMINOLOGY
Uncomplicated UTI: Young nonpregnant woman with no known
urologic abnormality
Complicated UTI: Anyone else
• Resistant uropathogen
• Poor response, even if bug sensitive
• Complications

TERMINOLOGY
CA-UTI: symptomatic UTI
CA-ASB: significant bacteriuria in asymptomatic pt
CA-bacteriuria:
• includes both CA-ASB and CA-UTI
• mostly CA-ASB
Urinary catheter literature is problematic in that
CA-ASB or CA-bacteriuria often used as the
predominant outcome without providing data on
CA-UTI

What is least likely to represent
bladder bacteriuria?
a)
b)
c)
d)
e)

Sx woman: clean catch 102 E. coli
Asx man: cath 103 E. coli
Asx woman: clean catch 104 E. coli
Sx woman: clean catch 105 Klebsiella
Asx woman: clean catch 105 Proteus

SIGNIFICANT BACTERIURIA
(Voided)
Sx woman or man: 1 specimen with 103 cfu/ml
Asx woman: 2 consecutive urine specimens with
same strain 105 cfu/ml
Asx man: 1 voided urine specimen with 1 bacterial
species 105 cfu/ml
Asx woman or man: 1 catheterized urine specimen
with 1 bacterial species  105 cfu/ml

SIGNIFICANT BACTERIURIA
(catheter)
103 uropathogens in single cath urine = CA-UTI
105 uropathogens in single cath urine = CA-ASB
103 uropathogens in fresh condom cath urine =
CA-UTI in symptomatic man
105 uropathogens in fresh condom cath urine =
CA-ASB in asymptomatic man

In a Catheterized Woman, What is the
Most Likely Route to Infection?
a) Direct inoculation at catheter insertion
b) Intraluminal reflux by contaminated urine
c) Extraluminal ascension from the urethral
meatus along the catheter urethral interface
d) From catheter biofilm

CASE
86 y/o man in LTCF
Urinary catheter, chronic
Nurse obtained urine culture b/o cloudy
urine
Temp 98C, UA +LE/+nitrite
Nurse calls you to start antibiotics

Which of the Following is the Best
Reason to Treat CA-Bacteriuria in
Otherwise Asymptomatic Patient?
a) Pyuria
b) Your Program Director strongly suggests
c) Odorous urine alone
d) Cloudy urine
e) Nitrite +

DIAGNOSIS OF CA-UTI
Pyuria accompanying CA-ASB is no
indication for antimicrobial treatment
Absence of pyuria in a symptomatic patient
suggests a diagnosis other than CA-UTI
In the catheterized patient, the presence or
absence of odorous or cloudy urine alone
should not be used to differentiate CAASB from CA-UTI, perform a urine culture,
or diagnose CA-UTI

CA-Bacteriuria and Symptoms
1497 newly catheterized patients prospectively evaluated with
daily urine culture and leukocyte counts and sx
assessment
• 224 patients developed 235 CA-bacteriuria defined as ≥10*3
cfu/ml (85% had ≥10*5 in ≥1 culture)
• Of 194 patients with CA-bacteriuria who could respond to
sx assessment, only 8% reported UTI sx (even though
bacteriuria and pyuria in most for many days).
Tambyah PA, Maki DG. Arch Intern Med 2000;160:678-82.

CA-Bacteriuria and Symptoms
1034 patients without another site of infection were
analyzed more closely
• 89 had developed ≥10*3 cfu
• No significant differences between patients with
and w/o CA-bacteriuria in UTI symptoms
• So - indwelling urinary cath alone, unrelated to
UTI, can clearly cause dysuria or urgency and
these sx usually don't denote CAUTI

CASE
45 y/o man with C4 tetraplegia in LTCF
Managed with intermittent cath program
Multiple UTIs in past
Uncomfortable with increased spasticity
UA smelly, nurse obtains culture
≥10*5 Enterococcus, ≥10*5 Klebsiella, 10*4
Pseudomonas aeruginosa

What Would You Do or Assume?
a) The urine culture is contaminated
b) Spasticity may be a symptom of CA-UTI
c) Order an MRI
d) Start empiric in the LTCF with ertapenem
e) Increase the frequency of intermittent cath

CA-UTI PREVENTION
• Indwelling catheters should be placed only when
indicated
– Generally not for incontinence

• Institutions should develop list of appropriate
indications
• Physician order in chart should be required
IDSA Guidelines. CID 2010;50:625

CA-UTI PREVENTION
• Catheters should be removed as soon as they are
no longer required
• Consider nurse or electronic physician reminder
systems to reduce urinary catheterization
• Consider automatic stop-orders to reduce urinary
catheterization
IDSA Guidelines. CID 2010;50:625

CONDOM CATHETERS
Prospective, randomized trial of 75 VA males with
maximum duration of follow-up 30 days
Patients without dementia: indwelling vs. condom
catheter
• approximately 5 times as likely to develop CAbacteriuria, CA-UTI or to die (HR=4.84, 95% CI
1.46-16.02) [P=.01])
• condom catheters more comfortable (P=.02) and
less painful (P=.02)
J Am Geriatr Soc 2006 Jul;54(7):1055-61

COATED CATHETERS
Meta-analyses of randomized, controlled trials:
• Silver alloy-coated catheters protective against
CA-bacteriuria in short-term cath patients, but no
clear effect on significant clinical endpoints
• The clinical benefit of antimicrobial-coated
urinary catheters not shown in a randomized trial
– CA-UTI
– morbidity
– secondary bloodstream infection
– cost savings
Expert Rev Med Devices 2008 Jul;5(4):495-506
Ann Intern Med 2006 Jan 17;144(2):116-26

METHENAMINE SALTS
Methenamine salts should not be used routinely to
prevent CA-UTI in patients on chronic intermittent
or chronic indwelling catheterization.
Methenamine salts prevent CA-UTI in patients
following gynecologic surgery who are
catheterized for ≤1 week
IDSA Guidelines. CID 2010;50:625

METHENAMINE SALTS
• Hydrolyzed to ammonia and formaldehyde
• Concentration dependent in the urine
pH < 5.5 to achieve bactericidal concentration
• Time drug remains in the bladder
• 12 g/day might be needed to acidify the urine

Gleckman R. Am J Hosp Pharm 1979; 36:1509-1512

CATHETER CHANGES
The data are insufficient to recommend routine
catheter change (eg, every 2 to 4 weeks) in
patients with long-term functional indwelling
urethral or suprapubic catheters to prevent CAUTI, even in patients who experience repeated
early catheter blockage from encrustation.
IDSA Guidelines. CID 2010;50:625

Which of the Following Have Been
Shown to Reduce CA-UTI?
a) Daily antimicrobial meatal cleansing
b) Routine systemic antimicrobials
c) Antimicrobials in drainage bag
d) Prophylactic antimicrobials at catheter
placement, removal and/or replacement
e) None
IDSA Guidelines. CID 2010;50:625

CA-UTI TREATMENT
•

If an indwelling catheter has been in place ≥2
weeks at the onset of CA-UTI and is still indicated,
the catheter should be replaced to reduce the risk
of subsequent CA-bacteriuria and CA-UTI

•

When feasible, the urine culture should be
obtained from the freshly placed catheter prior to
the initiation of antimicrobial therapy
IDSA Guidelines. CID 2010;50:625

TREATMENT DURATION
Recommendations:
• Cystitis – 7 days
• More severe – 10-14 days
• A 5-day regimen of levofloxacin may be
considered in patients with CA-UTI who
are not severely ill
• Women ≤65 with cystitis post-catheter
removal - 3-days

TREATMENT EVIDENCE
Multicenter, DB, randomized, noninferiority study of
619 patients with acute pyelonephritis or
complicated UTI (68 were catheterized)
• levofloxacin 750 mg IV or PO daily for 5 days
• ciprofloxacin 400 mg IV and/or ciprofloxacin 500
mg PO 2x daily for 10 days
– clinical success rates 81% vs. 80%
– microbiologic eradication rates 80% vs. 80%
Urology 2008;71:17-22

Which of the Following can Often be
Treated with Antimicrobials Alone?
a) Renal cortical abscess
b) Emphysematous pyelonephritis
c) Emphysematous pyelitis
d) Renal corticomedullary abscess
e) Emphysematous cystitis

RENAL ABSCESS
Renal cortical (renal carbuncle)
• S. aureus - hematogenous
• I&D usually not required
Renal corticomedullary abscess
• Ascending UTI assoc. with underlying obst. or reflux
• Usual uropathogens
• I&D usually not required if not large
Perinephric abscess from ruptured intrarenal abscess,
hemato. spread, contiguous infection
• Usual suspects, S. aureus
• Drainage is cornerstone, sometimes nephrectomy

EMPHYSEMATOUS PYELONEPHRITIS
Sx suggestive of pyelo, flank mass may be present
Up to 90% in diabetics, obstruction may be present
Fulminant, necrotizing, life-threatening variant of
acute pyelo
Gas-forming E. coli, K. pneumoniae, P. aeruginosa,
P. mirabilis, etc
Gas on plain film, CT localizes better
Emergent nephrectomy + abx rx of choice
Mortality 60-80% with medical; ≤20% with surgery

a

b

c

Figure 4. Emphysematous pyelonephritis. A 65 year-old non-diabetic
female with right flank pain, pyuria, fever and leukocytosis.
Enhanced CT axial images (a-c) demonstrate heterogeneous
enhancement of the and presence of air in the medullae and cortex in
the right kidney (arrows). (Courtesy Javiar Casillas, University of
Miami, Miami, FL)
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c

a
Figure 5. Emphysematous pyelitis. 56 year-old female with right
flank pain, mild leukocytosis and no fever. Abdominal plain film
(a) shows air in the collecting system and proximal ureter of the
right kidney (arrows). Axial CT plain images (b-d) corroborated
the presence of air in the collecting system and proximal ureter
(open arrows). (Courtesy Javiar Casillas, University of Miami,
Miami, FL)

d

EMPHYSEMATOUS CYSTITIS
Sx mild cystitis to severe abd pain, sepsis
Up to 50% in diabetics; also in elderly, debilitated,
immune compromised
Gas-forming E. coli, E. aerogenes, P. mirabilis, S.
aureus, strep, Clostridium, C. albicans, etc
Dx often incidental on abd film
Treatment: broad spectrum abx, bladder drainage,
sugar control
Prognosis good if dx and treat early

Figure 6. Emphysematous cystitis. 48 year-old woman with lower
abdominal pain. Supine abdominal film (a) shows the presence of air in the
bladder wall (arrows). Enhanced axial CT image (b) corroborated the presence
of intramural air in a diffusely thickened bladder wall (open arrows). (Courtesy
Javiar Casillas, University of Miami, Miami, FL)

In Catheterized Patient with
Candiduria, Who Warrants Treatment
with Fluconazole?
a) Asymptomatic, neutropenic on chemo ≥ 104 C.
albicans
b) Low grade temp, ≥104 C. albicans
c) Asymptomatic healthy post-op, ≥ 105 C. albicans
d) Candidemia ½ blood cultures, ≥ 103 C. albicans
e) All

CANDIDURIA
Asymptomatic cystitis – treatment not usually
indicated, unless high risk (neutropenia, LBW
infants, patients about to undergo urologic
manipulation - image urinary tract)
• Removal of catheter may resolve
Symptomatic cystitis – fluconazole 200mg/day x 2
weeks*
Pyelonephritis – fluconazole 200-400mg/day for 2
weeks*
*If suspect candidemia, treat accordingly
IDSA Candidiasis Guidelines. CID. 2009:48:503

Which Asymptomatic Patient Should
be Screened for ASB?
a) SCI patient on ICP, h/o rUTIs
b) Healthy pregnant woman 1st visit
c) 77 y/o LTCF pt with indwelling cath
d) 75 y/o man scheduled for new hip
e) 55 y/o diabetic man 1 week after
pyelonephritis treatment

ASB in PREGNANCY
Pregnant women should be screened for bacteriuria
by urine culture at least once in early pregnancy,
and treated if positive
• 3-7 days antimicrobial therapy
• Periodic screening for recurrent bacteriuria
should be undertaken following therapy
• No recommendation can be made for or against
repeat screening of culture-negative women in later
pregnancy
IDSA ASB Guidelines. CID 2005;40:643

ASB
Screening for or treatment of asymptomatic
bacteriuria is not recommended for:
• premenopausal, nonpregnant women
• diabetic women
• older persons living in the community
• elderly institutionalized subjects
• persons with spinal cord injury
• Indwelling catheterized patients
•

IDSA ASB Guidelines. CID 2005;40:643

ASB
No recommendation can be made for
screening for or treatment of
asymptomatic bacteriuria in renal
transplant or other solid organ
transplant patients
IDSA ASB Guidelines. CID 2005;40:643

Why is ASB of Concern?
a) It is associated with renal insufficiency
b) It is a major healthcare expense
c) It doesn’t respond to antimicrobials
d) It is known to precede symptomatic UTI
e) It serves as a reservoir of MDR bugs in hospitals

Case
A 35-yo woman who presents with 2 days of burning
on urination and today noticed some blood in her
urine
• married; monogamous
• no h/o STDs; contracepts with OCP
• had a UTI last year

What additional information do you need to
diagnose a UTI?
a) Ask her if symptoms are similar to
previous episode
b) Ask her if she has vaginal discharge
c) You need a urine culture to make the
diagnosis
d) All the above are needed
e) Only 1 and 2 are needed

Diagnosis of Acute Uncomplicated
Cystitis
• Bent et al—women with symptoms of UTI, no
vaginal discharge, had > 90% probability of acute
cystitis
– Don’t need to do a urinalysis
– Don’t need a urine culture
Bent S, et al. JAMA. 2002;287(20):2701-2710.

DIAGNOSIS OF UTI
LE test has reported sensitivity of 75 - 96% and
specificity of 94 - 98% in detecting pyuria
• Microscopic evaluation for pyuria or a culture if
negative
Nitrite test fairly sensitive and specific for ≥10*5
• Low sensitivity for "low count" UTIs or Gram
positive species
• Negative results must be interpreted with caution
• False positive tests with phenazopyridine or the
ingestion of beets in susceptible subjects

Proposed Algorithm for Evaluating a Women With Symptoms of Acute UTI

Bent, S. et al. JAMA 2002;287:2701-2710

You diagnose acute cystitis. What is a 2010
IDSA Guideline recommended agent for
treatment of AUC?
a)
b)
c)
d)

Ciprofloxacin
Nitrofurantoin
Ampicillin
Cephalexin

What Is the Optimal Treatment for AUC*?
Recommended antimicrobials
• Nitrofurantoin 100 mg bid X 5 days (AI)
• T/S one DS tablet bid X 3 days (avoid if resistance prevalence is
known to exceed 20% or if used for UTI in previous 3 months) (AI)
• Fosfomycin1 3 gm single dose (lower efficacy than some other
recommended agents; avoid if pyelonephritis suspected) (AI)
• Pivmecillinam2 400 mg bid x 5 days (lower efficacy than some other
recommended agents; avoid if pyelonephritis suspected) (AI)

*Absence of fever, flank pain, or other suspicion for pyelonephritis; able to take po
1Only approved for E coli & enterococcus; 2 Not available in the US

IDSA GUIDELINES
•

•

Agents recommended for use with caution
B-lactam agents are appropriate in certain
settings, but generally have inferior efficacy
and have potential for significant collateral
effects including development of ESBL
resistance
Fluoroquinolones are highly efficacious but
increasing resistance rates and significant
collateral effects warrant more limited use

FOSFOMYCIN
(Monurol)

Monurol package insert

FOSFOMYCIN
(Monurol)

FOSFOMYCIN
Bactericidal – inhibits bacterial cell wall synthesis
Well tolerated
Indicated for UTIs - single 3gm sachet
Single oral 3-gm dose fasting: mean urine concentration of
706 μg/mL within 2-4 hours - 10 μg/mL at 72-84 hours
Microorganism
Enterococcus faecalis
Escherichia coli
Pseudomonas aeruginosa
Staphylococcus aureus

MIC (μq/mL)
32-128
0.5-2
2-8
0.5-4

You are new in town and don’t know the local
prevalence of resistance to the drugs you are
considering

The best course of action would be:
a)
b)
c)
d)

Do a Pub-med search
Consult your local hospital antibiogram
Ask the patient
Get a urine culture

The Conundrum
• Most of us don’t know our local resistance rates
• Hospital antibiograms often not stratified by
gender/location/other clinical data
• Laboratory surveys based on passive surveillance
biased by urine cultures obtained from women
who may have been sicker, failed initial regimen,
or have RF for resistance
• Active surveillance not done in the US

IN NATIONAL SURVEYS OF OUTPATIENT UROPATHOGEN
RESISTANCE, WHICH IS MOST COMMONLY FOUND?
(high to low resistance)

a) Nitrofurantoin > ampicillin > T/S > ciprofloxacin
b) Ampicillin > nitrofurantoin > T/S > ciprofloxacin
c) Ampicillin > T/S > ciprofloxacin > nitrofurantoin
d) Ciprofloxacin > ampicillin > T/S > nitrofurantoin

FLUOROQUINOLONE RESISTANCE
Duke University student health clinic 2005-07
167 female college students
176 episodes UTI (24% pyelo)
•
•
•
•

Proportion strains susceptible (n=176)
Nitrofurantoin
100%
Ciprofloxacin
93%
– No prior hx:
98%
– Prior hx UTI:
88% (P=.04)
TMP-SMX
70%
Ampicillin
63%

Olson RP et al. Antimicrob Agents Chemother. 2009;53:1285

ANTIMICROBIAL RESISTANCE
(ARESC)
Surveillance study in 9 countries in Europe and Brazil
2003-2006
4264 women with AUC, 75% culture +
E. coli susceptibility (% susceptible, range by countries)
Fosfomycin
98%
(97-100%)
Nitrofurantoin
95%
(92-100%
Ciprofloxacin
92%
(86-98%)
TMP-SMX
71%
(55-88%)
Ampicillin
45%
(33-66%)
Naber KG, et al. European Urol 2008;54:1164

ESBL ACUTE CYSTITIS
ESBL-producing bacteria increase risk of mortality
and costs in hospital-acquired infections
More ESBL being seen in community-acquired UTI
Often resistant to oral antibiotics
Oral alternatives:
• Fosfomycin
• Nitrofurantoin

WHICH OF THE FOLLOWING ARE POSSIBLE
OPTIONS AGAINST URINARY ESBL E. COLI?

a)
b)
c)
d)
e)

Ciprofloxacin
Fosfomycin
Nitrofurantoin
Cefdinir
b&c

The Debate over Efficacy vs.
Collateral Damage
• Only pertains to cystitis
• Minimal risk of progression to tissue invasion
– spontaneous resolution attenuates differences in clinical outcomes
(drug with 80% efficacy compared with one with 95% efficacy)

• AUC is one of the most common indications for
antimicrobial exposure in a healthy population
– very small increments in collateral damage repeated many times
may in aggregate magnify the impact

PLACEBO for AUC
• Clinical cure can be achieved in
25%–42% of women
• Associated with prolongation of
symptoms as well as a small risk of
progression to pyelonephritis (1/38;
Christiaens et al)

PLACEBO for AUC
Antibiotics vs. placebo in the treatment of women
with uncomplicated cystitis: a meta-analysis of
randomized controlled trials.
•
5 RCT in uncomplicated cystitis reviewed:
•
Antibiotics superior to placebo
–
–
–

Cure: OR=4.67, 95% CI = 2.34-9.35
Micro eradication: OR=10.67, 95% CI=2.96-38.43
Adverse events: OR=1.64, 95% CI=1.10-2.44
Falagas ME, et al. J Infection 2009;58:91-102

ALTERNATIVE STRATEGIES
80 healthy women aged 18 to 85 years
• >= 1 dysuria or frequency
• No complicating factors
Randomly assigned to receive either
• ibuprofen 3 × 400 mg oral OR
• ciprofloxacin 2 × 250 mg (+1 placebo)
both for three days
BMC Med. 2010 May 26;8:30.

ALTERNATIVE STRATEGIES
Complete symptom resolution Day 7
• Ibuprofen 27/36 (75%)
• Cipro
20/33 (61%)
p=0.31
BMC Med. 2010 May 26;8:30.

CASE
34 year-old healthy woman
Sexually active, uses BCP
3 UTIs in the past 8 months
Last UTI 2 months ago, treated with
Bactrim, resolved rapidly
She is very upset about her problem

CASE
a) The vast majority are relapsing infection
b) About 2/3 are reinfection
c) Sexual intercourse is a major risk factor
d) Risk of a 2nd UTI within 6 months after 1st
in college woman is >25%
e) Significant findings on imaging very
uncommon

PREVENTION OF rUTI
Behavioral modification
Cranberry
Vaginal estrogen
Antimicrobials
Probiotics
Vaccines

CRANBERRY TRIAL
CONCLUSIONS.: Among otherwise healthy
college women with an acute UTI, those
drinking 8 oz of 27% cranberry juice twice
daily did not experience a decrease in the
6-month incidence of a second UTI,
compared with those drinking a placebo.
Clin Infect Dis. 2011 Jan;52(1):23-30.

Antimicrobial Prophylaxis
INDICATION
• 3 or more in past year
• 2 or more in past 6 months
• Depends on how bothered the
woman is by her UTIs
DAILY VS. POST-COITAL

Antimicrobial Prophylaxis
Prophylaxis for 6 months,
stop/observe
- 60% recur w/i 3-4 months
- frequency of RUTI may be same
Re-initiate for another 6-12 months
Safe and effective for at least 5 years
Resistance appears to be uncommon

Self-Diagnosis/Self Treatment
Validated in 3 studies
• Older women attending specialty clinics
• Young adult women (18-30) attending a
university health service
Accuracy diagnosing UTI 85-90%
Efficacy 90-95%
No significant adverse events

CASE
55 y/o woman with dysuria/frequency 6d PTA
In generally good health, well controlled DM
Treated with TMP-SMX , given 7 days
Sx improved, then she developed fever, back pain,
nausea
Presents to the ED
Exam: ill-appearing woman, NAD, temp 102º C, VSS,
right CVAT, diffuse mild abd tenderness

ETIOLOGY OF PYELONEPHRITIS
Talan 2000*
E. coli
Enterobacter sp.
P. mirabilis
Klebsiella sp.
Citrobacter sp.
S. saprophyticus

92.2%
3.9%
1.2%
1.2%
0.8%
2.0%

* Talan D et al. JAMA 2000;283:1583
** Scholes D et al. Ann Intern Med. 2005;142:20

Seattle 2004**
85.0%
1.3%
1.0%
1.7%
<1%
3.4%

What is a Guideline-Recommended
Agent for Pyelonephritis?
a)
b)
c)
d)

Ciprofloxacin for 7 days
Fosfomycin for 7 days
Cefpodoxime for 7 days
Bactrim DS for 10 days

Pyelonephritis
• Oral TMP-SMX DS twice daily for 14 days is effective if
the uropathogen is known to be susceptible
• If susceptibility is not known and TMP-SMX is used, an initial
IV 1 gram dose of ceftriaxone is recommended

• Oral β-lactam agents are less effective than other
available agents. Initial IV dose of a long-acting
parenteral antimicrobial is recommended (CTX or AG)

The Threshold Debate
• T/S: The threshold of 20% as the resistance prevalence at which
the agent is no longer recommended for empirical treatment of
acute cystitis is based on expert opinion derived from clinical, in
vitro, and mathematical modeling studies
• FQ: Data are insufficient to make a recommendation about what
fluoroquinolone resistance level requires an alternative agent in
conjunction with or to replace a fluoroquinolone for treatment of
pyelonephritis.
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