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No Need to Agonize! Tips for 
the Diagnosis and Treatment of 

Complicated UTIs



1. Describe pathogens, clinical presentation, and diagnosis of 
complicated and nosocomial urinary tract infections (UTI).

2. Differentiate catheter-associated urinary tract infection 
(CAUTI) and colonization.

3. Compare treatment options and durations for complicated 
UTI with and without bacteremia.

4. Discuss appropriate strategies for the treatment                   
of candiduria.
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Objectives for Pharmacists



1. Describe signs/symptoms and diagnosis of complicated 
urinary tract infection (UTI).

2. Define catheter-associated urinary tract infection (CAUTI).

3. List antibiotics utilized in the treatment of complicated UTI 
with and without bacteremia.

4. Identify appropriate treatment options for patients             
with candiduria.
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Objectives for Pharmacy Technicians



1. Background 

2. Clinical Presentation and Diagnosis

3. Asymptomatic Bacteriuria (ASB)

4. Catheter-Associated Urinary Tract Infection (CAUTI)

5. Pathogen-Directed Treatment Options

6. UTI-Associated Bacteremia

7. Antimicrobial Stewardship in UTIs

8. Key Points and Post-Presentation Questions
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Overview
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Background



• UTIs are the most common bacterial infection in both 
community and healthcare settings

• 60% of women have at least 1 symptomatic UTI during 
their lifetime

• Estimated cost of $6 billion worldwide each year
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Epidemiology

Pallett, et al. J Antimicrob Chemother. 2010 Nov;65 Suppl 3:iii25-33.



• Fecal bacteria contaminate the periuretheral area, 
colonize the urethra, and eventually migrate up into the 
bladder or kidney

• Most common mechanism of infection

• Prevalent route for Gram negative bacilli

• UTIs are more common in women because female 
urethra is shorter than the male urethra
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Pathogenesis – Ascending Route



• Bloodstream infection seeds renal tissue and spreads to 
urinary tract

• Associated with urinary obstructions, kidney stones, 
kidney abscesses, and urinary catheters

• More common route for Gram positive organisms, 
especially Staphylococcus aureus, and Candida spp.
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Pathogenesis – Hematogenous Route
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Types of UTI

Gupta, et al. Clin Infect Dis. 2011;52(5):e103-120.

Pyelonephritis

• Upper urinary tract infection 
involving the kidney

Cystitis

• Lower urinary tract infection 
confined to the bladder



Uncomplicated UTI
• Symptomatic bladder infection in a woman with a 

normal genitourinary tract

Complicated UTI
• Symptomatic urinary infection in individuals with 

functional or structural abnormalities of the 
genitourinary tract

• May involve bladder or kidneys
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Classifications

Gupta, et al. Clin Infect Dis. 2011;52(5):e103-120.



Characteristic Uncomplicated UTI Complicated UTI
Age Younger Older

Sex Female Female & male

Predisposing Factors Sexual intercourse Urinary stent, tube, or catheter
Healthcare exposure

Pathogenesis Ascending Ascending/Hematogenous

Microbiology Single organism May be polymicrobial

Pathogens E. coli

E. coli
Hospital-associated

Gram negatives
Gram positives

Pathogen Resistance

Uncommon

Some resistance to
FQs and/or TMP/SMX

More common

Multi-drug resistance

Treatment Shorter
(3-10 days)

Longer
(7-14 days)
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Uncomplicated vs. Complicated UTI

FQ = fluoroquinolones
TMP/SMX = trimethoprim/sulfamethoxazole



• E. coli
• Klebsiella spp.
• Staphylococcus spp.
• Proteus mirabilis
• Pseudomonas aeruginosa
• Enterobacter spp.
• Enterococcus spp.

• Common colonizers: Enterococcus spp., Candida spp.
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Common Pathogens

Pallett, et al. J Antimicrob Chemother. 2010 Nov;65 Suppl 3:iii25-33.
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Clinical Presentation 
and Diagnosis
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Signs and Symptoms

• Dysuria

• Increased urinary urgency and/or frequency

• Suprapubic pain

• Altered mental status

• Fever

• Flank or abdominal pain

• Costovertebral angle tenderness

• Nausea/vomiting

Cystitis

Pyelonephritis



• Presence of bacteria in the urine

• Requires clinical correlation

Bacteriuria

• Presence of polymorphonuclear leukocytes or white 

blood cells (WBC) in the urine

• Defined as WBC ≥10 cells/hpf

• Non-specific indicator of inflammation

• Negative predictive value exceeds 95%

• Exception: neutropenic patients

Pyuria
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Urinalysis

Gupta, et al. Clin Infect Dis. 2011;52(5):e103-120.



Contamination
• Bacteria introduced to urine during collection or processing
• Indicated by epithelial cells >2 cells/hpf in urinalysis

Colonization
• Presence of bacteria in the urine without causing any illness
• Asymptomatic condition

Infection
• Presence of bacteria in the urine which are causing signs or symptoms 

and an inflammatory response
• Majority of UTI have culture with >100,000 CFU/mL of a single bacteria
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Urine Culture



• Bladder or kidney ultrasound 

• Computed tomography (CT) scan of abdomen/pelvis

• Hydronephrosis
• Nephrolithiasis
• Renal abscess
• Structural abnormalities
• Urinary retention
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Imaging



• Presence of leukocyte esterase on urinalysis

• Presence of nitrites on urinalysis

• Change in urine color, odor, or turbidity

• Hematuria
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What Does Not Diagnose UTI

The presence of any of these features in the absence of urinary 
symptoms does not indicate UTI.

Urinalysis and culture can provide supportive evidence, 
but are not helpful without clinical signs/symptoms
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Asymptomatic Bacteriuria



• Isolation of bacteria in an appropriately collected urine 
specimen obtained from a person without symptoms or 
signs referable to urinary infection

• Females: ≥100,000 colony-forming units (cfu)/mL in 2 
consecutive urine specimens

• Males: ≥100,000 cfu/mL from a single urine specimen
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Asymptomatic Bacteriuria (ASB)

Nicolle, et al. Clin Infect Dis. 2005;40(5):643-654.



Young women 32%
Pregnant women 30-70%
Women with diabetes 70%
Elderly patients living in an institution 90%
Hemodialysis patients 90%
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Incidence of Pyuria in ASB

Nicolle, et al. Clin Infect Dis. 2005;40(5):643-654.

Pyuria accompanying asymptomatic bacteriuria is common, but it is not
an indication for antimicrobial treatment.

Bacteriuria + pyuria ≠ UTI
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Management of ASB

Nicolle, et al. Clin Infect Dis. 2005;40(5):643-654.

• In an asymptomatic patient, urine cultures should not be sent 
and antibiotics should not be prescribed.

• Urine cultures should be for symptomatic infection and 
antibiotics are for the purpose of relieving symptoms.

• If indicated, ASB should be treated for 3-7 days. Antibiotic 
selection should be based on patient-specific factors and local 
resistance rates.

Indications for Screening and Treatment of ASB
Pregnancy

Transurethral prostate resection
Urologic procedure with anticipated mucosal bleeding



Treatment of ASB has been associated with increased: 
• Incidence of C. difficile infection (NNH = 15)
• Adverse events (NNH = 10)
• 50% higher antimicrobial costs
• Colonization with multi-drug resistant organisms

Treatment of ASB does not:
• Decrease chronic symptoms
• Reduce mortality
• Prevent symptomatic UTI from developing
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Consequences of Inappropriate Treatment of ASB

Flokas, et al. Open Forum Infect Dis. 2017;4(4):ofx207.
Dull, et al. Pharmacotherapy. 2014;34(9):941-960.



For every ___ patients who inappropriately receive 
antibiotics for asymptomatic bacteriuria, one patient may 
develop C. difficile infection.

a) 1

b) 15

c) 25

d) 100
25

Audience Question

Dull, et al. Pharmacotherapy. 2014;34(9):941-960.
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Catheter-Associated 
Urinary Tract Infection (CAUTI)



• Most common type of healthcare-associated infection

• 40% of nosocomial infections in US hospitals annually

• Up to 25% of patients have a urinary catheter at some 
point during hospitalization

• Diagnosis of exclusion as signs/symptoms tend to be 
non-specific
- Fever, altered mental status, lethargy, acute hematuria, pelvic pain
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Background

Hooton, et al. Clin Infect Dis. 2010;50(5):625-663.



Nosocomial UTI
• Any UTI acquired in an institutional setting
• Also referred to as healthcare-associated UTI
• 97% of nosocomial UTI are associated with catheter use

Catheter-associated UTI (CAUTI)
• Significant bacteriuria in a catheterized or recently (≤48 

hours) catheterized patient with symptoms/signs referable to 
the urinary tract and no other source of infection
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Definitions



Type of Indwelling Catheter Prevalence of Bacteriuria
Short-term (<1 month) 9-23%

Long-term (≥1 month) 100%
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Bacteriuria in Catheterized Patients

Nicolle, et al. Clin Infect Dis. 2005;40(5):643-654.
Hooton, et al. Clin Infect Dis. 2010;50(5):625-663.

• Incidence of bacteriuria increases by 3-8% per day 

• Urine culture should be obtained from newly placed or recently 
replaced urinary catheter

• Catheter-Associated ASB (CA-ASB) = ≥100,000 cfu/mL of     
≥1 bacteria

• CAUTI = ≥1,000 cfu/mL of ≥1 bacteria



• Reducing exposure to urinary catheterization is the most 
effective prevention method

• Change from indwelling catheter to condom or 
intermittent catheterization

• Maintain closed system and regular catheter care

• Routine use of suppressive antimicrobial agents is not 
recommended

30

Preventing CAUTI

Hooton, et al. Clin Infect Dis. 2010;50(5):625-663.



• Clinically significant urinary retention

• Urinary incontinence (if other alternative devices such as 
pads and external collecting devices have failed)

• Accurate monitoring of urine output is required
- Critically ill patients
- Acute kidney injury

• Patient is unable to collect urine
- Procedures requiring general or spinal anesthesia
- Peri-operative for urologic and gynecologic procedures
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Appropriate Indications for Urinary Catheter

Hooton, et al. Clin Infect Dis. 2010;50(5):625-663.



• Principles of ASB remain true for CA-ASB

• Remove or replace urinary catheter if it has been in place 

for ≥7 days

• Uncomplicated CAUTI: 3-7 days of antibiotics

• Complicated CAUTI: 10-14 days of antibiotics
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Treatment of CAUTI

Hooton, et al. Clin Infect Dis. 2010;50(5):625-663.



In young (≤65 years old), female patients with prompt 
symptom resolution after urinary catheter removal, duration 
of therapy for CAUTI may be as short as _____.

a) 1 day

b) 3 days

c) 5 days

d) 7 days
33

Audience Question

Hooton, et al. Clin Infect Dis. 2010;50(5):625-663.
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Pathogen-Directed
Treatment Options



• Includes E. coli, Klebsiella spp., Proteus spp., Serratia 
marcescens, Enterobacter spp., Citrobacter spp., 
Morganella morganii, Providencia spp.

• Resistant to penicillins, cephalosporins

• May retain susceptibility to fluoroquinolones, TMP/SMX, 
or aminoglycosides
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ESBL-Producing Enterobacteriaceae

Pallett, et al. J Antimicrob Chemother. 2010 Nov;65 Suppl 3:iii25-33.
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Treatment of ESBL-Producing Enterobacteriaceae UTI

*Avoid use with CrCL <30 mL/minute

• Oral options: fosfomycin, nitrofurantoin*, ciprofloxacin, 
TMP/SMX

• IV options: gentamicin, tobramycin

Cystitis

• Oral options: ciprofloxacin, TMP/SMX
• IV options: meropenem

• Alternatives: piperacillin/tazobactam, gentamicin, 
tobramycin

Pyelonephritis

Confirm susceptibility before treating with ciprofloxacin or TMP/SMX.



• Second most commonly isolated organism from CAUTI

• 2006-2007: 29% of Enterococcus spp. isolated in CAUTI 
were resistant to vancomycin
- E. faecium: 81% vancomycin-resistant

• Treatment options
- Cystitis: nitrofurantoin, fosfomycin, amoxicillin, tetracycline

- Pyelonephritis: linezolid, daptomycin, tigecycline
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Enterococcus species

Heintz, et al. Ann Pharmacother. 2013;47(2):159-169.



• Common colonizer of urinary catheters

• Exchanging urinary catheter clears 40% of candiduria

• Only treat patients who are high-risk for dissemination to 
invasive candidiasis:
- Neutropenic patients

- Low-birth weight infants (<1500 g)

- Planned urologic manipulation

38

Candida species

Pappas, et al. Clin Infect Dis. 2016;62(4):e1-50.



• Cystitis: Fluconazole 200 mg PO daily for 14 days

• Pyelonephritis: Fluconazole 400 mg PO daily for 14 days

Fluconazole-susceptible isolates 

• Cystitis:
• Amphotericin B deoxycholate 0.3–0.6 mg/kg IV daily for 1–7 days
• Flucytosine 25 mg/kg PO QID for 7-10 days

• Pyelonephritis: Amphotericin B deoxycholate 0.3–0.6 mg/kg IV 
daily with or without flucytosine 25 mg/kg PO QID for 1–7 days 

Fluconazole-resistant (C. glabrata (MIC ≥64), C. krusei)
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Treatment of Symptomatic Candida UTI

Pappas, et al. Clin Infect Dis. 2016;62(4):e1-50.
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UTI-Associated Bacteremia



• Nearly 250,000 people develop Gram negative 
bacteremia each year.

• Up to 40% of Gram negative blood stream infections 
originate from urinary source.

• Following empiric IV therapy and clinical improvement, 
there is often an interest in transitioning to definitive oral 
therapy for discharge.
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Background

Kutob, et al. Int J Antimicrob Agents. 2016 Nov;48(5):498-503.



• Effective

• High oral bioavailability and high serum concentrations
- Risk of treatment failure increases as bioavailability of the oral 

regimen declines (p = 0.02).

• Minimal collateral damage

• Well-tolerated
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Ideal Oral Antibiotic for UTI-Associated Bacteremia

Kutob, et al. Int J Antimicrob Agents. 2016 Nov;48(5):498-503.



High Bioavailability (>75%)
Ciprofloxacin
TMP/SMX
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Oral Bioavailability

Moderate Bioavailability (50-75%)
Amoxicillin/clavulanate

Amoxicillin
Cephalexin

Low Bioavailability (<50%)
Cefuroxime
Cefdinir

Cefpodoxime



• Confirm susceptibility as local resistance rates for E. coli
exceed 20% for both ciprofloxacin and TMP/SMX.
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What to Use for UTI-Associated Bacteremia

Doses may require adjustment for renal dysfunction.

Ciprofloxacin
750 mg PO BID

TMP/SMX
1-2 DS PO BID

IDSA Guideline Recommended Yes Yes
Oral Bioavailability High High

Collateral Damage

High
↑ C. difficile

↑ MRSA
↑ VRE

Minimal

Adverse Effects

Tendon rupture
QT prolongation 
Altered mental 

status

Hyperkalemia
Rash

Photosensitivity



• Ecological adverse effects of antibiotic therapy

• Selection of antibiotic-resistant organisms 

• Development of colonization or infection with multi-drug 
resistant organisms or C. difficile
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Collateral Damage

Paterson DL. Clin Infect Dis. 2004;38:S341-5.

3rd generation 
cephalosporins Fluoroquinolones Vancomycin
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Fluoroquinolone Black Box Warning

Age >60 years Corticosteroids
Kidney, heart, 

or lung 
transplant



• Amoxicillin 1000 mg PO TID

• Amoxicillin/clavulanate 875 mg PO BID

• Cephalexin 1000 mg PO QID
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What to Use for UTI-Associated Bacteremia with Careful 
Consideration

Doses may require adjustment for renal dysfunction.

Oral beta-lactams may be appropriate in carefully 
selected patients with uncomplicated UTI-Associated 

bacteremia and close follow up.



• Antibiotic allergies

• Drug-drug interactions

• Duration of IV therapy

• Renal function

• Compliance

• Follow-up plan

48

Factors to Consider



• Nitrofurantoin

• Fosfomycin

• Tetracycline/doxycycline

• Oral 2nd or 3rd generation cephalosporins (i.e. cefuroxime, 
cefpodoxime, cefdinir)

• Oral ampicillin
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What NOT to Use for UTI-Associated Bacteremia



In a patient with UTI-associated bacteremia, criteria for 
transitioning from IV to oral antibiotics include:

a) Afebrile for ≥48 hours

b) Final culture and susceptibility results

c) Received ≥72 hours of IV therapy

d) All of the above

50

Audience Question



• Enterobacteriaceae isolated from urine and blood

• Compared IV only vs. IV transitioned to oral therapy

• Median number of days before switch to PO = 4 days
- IV to PO group includes 5 patients who only received oral therapy

• Primary outcome = treatment failure
- Escalation from oral to IV therapy
- Change in antibiotic due to clinical worsening
- Readmission for infection with same pathogen within 30 days

51

IV Only vs. IV to Oral Therapy

Rieger, et al. Pharmacotherapy 2017;37(11):1479–1483.
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IV Only vs. IV to Oral Therapy

Rieger, et al. Pharmacotherapy 2017;37(11):1479–1483.

IV only
(n = 106)

IV to PO
(n = 135) p-value

E. coli 50% 62% 0.07

Multi-drug resistant pathogens 39% 23% 0.01

Charlson Comorbidity Index 8 6 0.03

Discharge medication

Ceftriaxone 73.9% -

Cefepime 5.8% -

Ertapenem 5.8% -

Ciprofloxacin - 65.3%

β-Lactam - 19%

TMP/SMX - 9.1%



• After adjusting for severity of illness, the differences in both length of 
stay and hospital days on antibiotics remained significant.

• Neither Charlson Comorbidity Index nor treatment group was related 
to failure in multivariate analysis.
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IV Only vs. IV to Oral Therapy

Rieger, et al. Pharmacotherapy 2017;37(11):1479–1483.

IV only
(n = 106)

IV to PO
(n = 135) p-value

Treatment failure 3.8% 8.2% 0.19
All-cause mortality 14.2% 2.2% <0.001
Hospital days on antibiotics 6 5 <0.001
Length of stay in days 7.1 4.6 <0.001



LM is a 30 year old female admitted with pyelonephritis. Today is 
day 3 of ampicillin/sulbactam, she is clinically improved and 
symptoms have resolved. Both urine and blood cultures have E. 
coli. Which of the following is the most appropriate option for 
transition to oral therapy?

a) Ciprofloxacin 500 mg PO BID

b) Amox/clav 875 mg PO BID

c) TMP/SMX 2 DS PO BID

d) Cefpodoxime 200 mg PO BID
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Audience Question

Drug MIC Interpretation
Amoxicillin/clavulanate 8 I

Ampicillin/sulbactam 4 S

Ampicillin 32 R

Cefazolin ≤4 S

Ceftriaxone ≤1 S

Cefuroxime 4 I

Ciprofloxacin 2 R

Piperacillin/tazobactam ≤4 S

TMP/SMX ≤20 S



• Uncomplicated UTI-Associated bacteremia: 7 days 
- Prompt resolution of fever and urinary symptoms
- Immunocompetent

• Complicated UTI-Associated bacteremia: 10-14 days
- Slow response to therapy, genitourinary tract abnormality, 

presence of urinary stent or nephrostomy tube, multi-drug resistant 
organism, unresolved kidney stones or other obstruction, 
pregnancy, immunocompromised

• Duration of therapy should be a total which includes both 
IV and oral antibiotics

55

Duration of Therapy for UTI-Associated Bacteremia
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Antimicrobial Stewardship 
in UTIs



• UTI is the most common indication for 

antimicrobials in hospitals

- 30-50% of antibiotics prescribed for UTI may be 

inappropriate or unnecessary

• Overtreatment of ASB attributes to ~20% 

of antibiotic overprescribing in acute and 

long-term care

• Choose empiric therapies based on 

individual risk factors and local 

antibiogram

• Streamline to therapies with minimal 

collateral damage

• Use shortest effective duration of therapy
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Antimicrobial Stewardship in UTI

Abbo, et al. Antibiotics. 2014 Jun;3(2):174–192.

Flokas, et al. Open Forum Infect Dis. 2017;4(4):ofx207.

Therapeutic
Outcomes

Adverse effects
Resistance 
Cost



• Guidelines for interpreting urinalysis and urine cultures

• Policies for appropriate use of urinary catheters

• Treatment pathways and order sets

• Antibiotic timeout process at 48-72 hours

• Education on principles of streamlining therapy

• Review discharge prescriptions

58

Antimicrobial Stewardship Strategies

Abbo, et al. Antibiotics. 2014 Jun;3(2):174–192.
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Key Points



• Proper diagnosis is crucial to the appropriate 
management of UTI. 

• Pyuria in the absence of symptoms does not increase risk 
for developing a UTI and is not indication for treatment.

• Candida spp. are common colonizers, especially among 
patients with diabetes and urinary catheters.

• In select patients, UTI-associated bacteremia can be 
successfully managed with early transition to appropriate 
oral antibiotics. 

60

Summary



Type of UTI 1st Line Oral Options Alternatives

Pyelonephritis or 
UTI-Associated Bacteremia

TMP/SMX
Ciprofloxacin

Amoxicillin
Amoxicillin/clavulanate

Cephalexin

Pathogen-specific

ESBL-Producing 
Enterobacteriaceae

Ciprofloxacin
TMP/SMX

Fosfomycin*
Nitrofurantoin*

Enterococcus spp.
Amoxicillin

Nitrofurantoin
Fosfomycin

Tetracycline

Candida spp. Fluconazole 200-400 mg daily Amphotericin B deoxycholate +/-
flucytosine
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Treatment Summary

*Not for use in pyelonephritis or bacteremia



Type of UTI Duration of Therapy
Cystitis

Uncomplicated 3-7 days
Complicated 7-10 days

Pyelonephritis
Uncomplicated 7-10 days
Complicated 10-14 days

CAUTI
Uncomplicated 3-7 days
Complicated 10-14 days

Candida spp. 14 days
UTI-Associated Bacteremia 7-14 days
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Duration of Therapy Summary

Complicated UTI includes genitourinary tract abnormality, presence of urinary stent or
nephrostomy tube, multi-drug resistant organism, unresolved kidney stones, pregnancy,
immunocompromised, slow response to therapy
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Post-Presentation Questions



Which of the following is the most common pathogen in 
complicated UTI?

a) E. coli

b) Proteus mirabilis

c) Acinetobacter baumannii

d) Klebsiella spp.

64

Question 1

Pallett, et al. J Antimicrob Chemother. 2010 Nov;65 Suppl 3:iii25-33.



CAUTI accounts for up to 40% of hospital-acquired 
infections in US hospitals each year.

a) True

b) False
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Question 2

Hooton, et al. Clin Infect Dis. 2010;50(5):625-663.



Urinary tract infection due to Candida spp. should be 
treated in which of the following high-risk patient 
populations?

a) Neutropenic patients

b) Very low birth weight infants (<1500 g)

c) Patients with planned urologic manipulation

d) All of the above
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Question 3

Pappas, et al. Clin Infect Dis. 2016;62(4):e1-50.



Which of the following antibiotics should not be utilized to 
treat UTI-associated bacteremia?

a) Trimethoprim/sulfamethoxazole (TMP/SMX)

b) Fosfomycin

c) Nitrofurantoin

d) B & C

67

Question 4

Gupta, et al. Clin Infect Dis. 2011;52(5):e103-120.
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