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SMART- Stewardship at Moffitt for improving Antimicrobial use
and Reducing resistance: Team approach 



Objectives

1. Review evidence-based guidelines for the diagnosis of 
Urinary Tract Infection (UTI) and Asymptomatic Bacteriuria 
(ASB)

2. Review internal MCC data on appropriate utilization of 
diagnostic tools in managing UTIs in Moffitt Urgent Care 
Center (MCC)

3. Review suggested algorithms and interventions to improve 
management of UTIs and minimize unnecessary antibiotic 
use 
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Abbreviations 

 ABx- Antibiotics
 AMS- Altered Mental Status
 ASB- Asymptomatic bacteriuria
 ASP- Antibiotic Stewardship Program
 cUTI- Complicated UTI
 FN- Febrile Neutropenia
 IDSA- Infectious Disease Society of America
 MCC- Moffitt Cancer Center
 UA- urinalysis
 UTI- Urinary Tract Infection
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Resources
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Definitions

 Asymptomatic Bacteriuria
 Presence of 1 or more species of bacteria in urine at specified counts
 +/- pyuria
 Absence of signs or symptoms attributable to UTI 

 Acute Uncomplicated Cystitis 
 Acute UTI presumed to be confined to the bladder

 Acute Complicated Urinary Tract Infection (cUTI)
 Acute UTI accompanied by signs that suggests extension of infection 

beyond the bladder
 Fever, flank pain, costovertebral (CVA) tenderness
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Definitions

 Pyuria
 Presence of =>10 WBC in urine specimen or urinary dipstick 

positive for leukocyte esterase

 Generally present in UTI

 Absence of pyuria look for alternative diagnosis such as 
colonization >>infection
 Exception: collecting system obstruction, when infection does 

not communicate to collecting system
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 Pyuria
 Causes of sterile pyuria

 Contamination of urine sample with vaginal leukocytes 
from vaginal secretions

 Uroepithelial tumor 
 Painful bladder syndrome/interstitial cystitis 
 Intra-abdominal inflammatory process adjacent to the 

bladder
 Atypical GU infections , such as Chlamydia/Ureaplasma

or tuberculosis
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Definitions

 Bacteriuria
 Standard threshold: ≥100,000 CFUs/mL of a single 

organism/uropathogen in urine of uncatheterized patient
OR

 ≥10,000 CFU/mL of ≥1 bacterial species of catheterized sample 
(“in and out” catheterization)

 Presence of bacteriuria alone does not define UTI
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ASYMPTOMATIC 
BACTERIURIA (ASB)
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ASB Facts 

 ≥ 1 bacteria in urine
 +/- pyuria

 Absence of clinical UTI 
symptoms

 Very common
 Incidence highest in long-term 

care residents
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ASB Concerns

 Symptomatic infection cannot be differentiated from ASB on the 
basis of urinalysis or urine culture 

 ASB remains one of the most common causes of antimicrobial 
overprescription 
• Prospective study of hospitalized patients showed overtreatment 

of ASB contributed 17% of total antimicrobial overprescription 
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Hecker et al., Arch Int Med. 2003, 163(8)



Results
• 2142 articles analyzed/4129 cases

• Pooled prevalence of ABx treatment without indications was 45%
• Increased odds of treatment:

• Isolation of gram-negative pathogens
• Pyuria
• Nitrite positivity and female sex 
• UCx ≥100 000 cfu/mL vs <10 000 cfu/mL for bacterial growth

• Implementation of educational and organizational interventions 
designed to eliminate overtreatment of ASB resulted
in a median absolute risk reduction of 33%
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ASB Treatment and Adverse Outcomes

 Increased risk of antimicrobial resistance

 Increased risk of symptomatic UTI

 Disturbance of intestinal flora

 Increased risk of Clostridioides difficile (C. difficile) infection

 Increased health-care associated costs
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Methods
• Two groups of women: group A  (n=257) not treated vs group B  

(n=293) treated
• Microbiological evaluation performed only in symptomatic women
• Mean follow-up: 38.8 months

Results
• Statistically significant difference in recurrence rates (P < 0.001): 

97 (37.7%) in group A versus 204 (69.6%) in group B 
• Isolated E. coli from group B showed higher resistance to common 

antimicrobials



Results
• 3563 admitted neurosurgical trauma patients, over 8 year period (1524 cranial, 

1778 spinal, and 261 combined craniospinal diagnoses)
• 991 patients had OR neurosurgical procedure 

• Operative patients treated with empiric antibiotics did not have a reduced risk of 
wound infection (P = 0.21)

• Patients treated with antibiotics had significantly increased rates of C. difficile 
infection (P < 0.001)

• At last follow-up: patients that developed C. difficile had an increased risk of 
death (P < 0.005)
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ASB and Profound Neutropenia

 High risk neutropenia: ANC ≤100, ≥7 days after receiving 
cytotoxic chemotherapy
 IDSA recognizes “knowledge gap”
 No clear recommendations for or against screening for ASB 

treatment

 Low risk neutropenia:  ANC ≥100, ≤7 days, clinically stable
 Very small risk of infection
 No evidence that ASB has greater risk than general population
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Freifeld et al., Clinical Infectious Diseases, Volume 52, Issue 4, 15 February 2011



ASB and Profound Neutropenia

 Urinary tract – infrequent source of bacteremia in this patients based on 
small retrospective studies

 ASB is infrequent source of bacteremia in neutropenic patients

 Urine culture rarely impacts antibiotic management in these patients
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Results
• 433 episodes of FN in 317 patients
• Urine culture performed in 365 (84%) cases: 16 (4.4%) were positive, 

77 contaminated (21%), 272 (75%) - no growth

• Asymptomatic patients- urine culture positive in 7 of 317 (2.2%)
• Symptomatic patients- urine culture positive 9 of 48 (19%)

• Only 5 patients (1.4%) had a change in antibiotic management 
due positive urine culture: 3 of 48 (6.3%) symptomatic and 2 of 317 (0.6%) 
asymptomatic patients
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ASB Prior to Endourologic Procedure

 ASB- well-established risk factor for development of UTI in these 
settings

 High risk when mucosal lining is breached
 Transurethral surgery of prostate and bladder
 Ureteroscopy including lithotripsy
 Percutaneous stone surgery

 Low risk
 Uncomplicated catheter removal/exchange
 Diagnostic cystoscopy
 Internal ureteral stent removal 
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ASB Prior to Endourologic Procedure

 High risk patients
 Screen for and treat ASB prior to surgery

 Short course (1-2 doses) rather then more prolonged 
antimicrobial course is recommended
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ASB- When to Treat

 IDSA recommends against screening or treating ASB EXCEPT:
 Pregnant female
 Antimicrobials probably reduce risk of pyelonephritis 
 May reduce risk of preterm labor

 Patients undergoing endourologic procedure

23



DIAGNOSIS OF URINARY 
TRACT INFECTIONS
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Three Components of UTI

1. Clinical symptoms

2. Laboratory evidence
 Pyuria
 Bacteriuria

3. Thorough search for other causes of patient’s 
symptoms, especially if non-specific symptoms present
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***Diagnostic work-up for UTI  (specifically 
urine culture) is recommended when high 
clinical suspicion is present based on 
clinical presentation/diagnostic criteria



UTI- Clinical Symptoms

• Presence of bacteria in urine
• With/without pyuria
• Absence of UTI symptoms

ASB

• Dysuria, frequency with urination
• Suprapubic pain
• Gross hematuria
• CVA tenderness
• New worsening urgency or new onset 

incontinence

Acute 
Uncomplicated 

Cystitis

• Flank pain, CVA tenderness 
• Fever, rigors (non-localizing symptoms)

• In addition to one of the above OR 
• No symptoms suggesting infection at another 

site

Acute cUTI
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UTI Diagnosis

 Criteria to diagnose ABS and UTI- as defined in slide 5

 UTI criteria for elderly patients with or without catheter/residing in 
long-term care settings
• Revised McGee criteria
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Revised McGee Criteria for Clinical UTI Diagnosis 

1. At least 1 of the following subcriteria:
• Acute dysuria or acute pain, swelling,  
tenderness of testes/epididymis/prostate
OR
• Fever or leukocytosis and at least 1 of the 
following localizing urinary tract subcriteria:
– Acute costovertebral angle pain or tenderness
– Suprapubic pain
– Gross hematuria
– New or marked increase in incontinence
– New or marked increase in urgency
– New or marked increase in frequency

2.  In the absence of fever or leukocytosis, 
then  2 or more of the following localizing 
urinary tract subcriteria:
– Suprapubic pain
– Gross hematuria
– New or marked increase in 

incontinence
– New or marked increase in urgency
– New or marked increase in frequency
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UTI Clinical Symptoms in Elderly

 Diagnosis is challenging as most definitions require presence of 
localized symptoms

 Presence of dementia/cognitive deficits

 Patients with delirium/AMS  are more likely to have pyuria/bacteriuria, 
which, by themselves, not sufficient to make UTI diagnosis
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UTI Clinical Symptoms in Elderly

 Non-specific symptoms that do not reliably correlate with UTI 
diagnosis
 Falls
 Delirium
 Urine sediment, color, odor

 Treatment of presumed UTI/ASB common even though diagnosis 
criteria not met
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Bacteriuria in Patients with Delirium/AMS

 Treatment of bacteriuria in older patients with AMS is not 
recommended unless:
 Localized genitourinary symptoms present 
 Systemic signs of infection (fever)

 Antibiotic treatment of ASB confers no survival benefit and some 
adverse outcomes in this patient category
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MOFFITT ASP INITIATIVE
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Moffitt ASP Initiative 

 Goals
1. Provide education to medical staff and review IDSA guidelines 

on indications and ordering of Urine Culture 

1. Review internal data on the appropriateness of obtaining urine 
cultures and antibiotic prescribing practices at MCC

2. Identify gaps and create plan to improve compliance with 
current IDSA/ASP guidelines

33



Moffitt ASP Initiative 

Goal # 2: Review internal data on the appropriateness of 
obtaining urine cultures and antibiotic prescribing practices at 
MCC

Methods
 Retrospective review of 185 patients who were ordered urine 

culture during stay in Urgent Care between August 1st, 2020-
August 31st, 2020
 All services/provides

 Urine culture was deemed to be appropriate if one of the following 
was met

 Flank pain
 Suprapubic pain
 Pain on urination
 New frequency
 Hematuria
 New incontinence
 Fever/rigors PLUS one of the above
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MCC Data- Results
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 Total = 185 patients 
 32 had appropriate indication based on defined criteria
 153 patients did not meet criteria for urine culture indications

 Of the 153 patients without indication 
 115 had UA (-) defined as < 10wbc and of these 5 received ABx 
 38 had UA (+) defined as  > 10wbc and of these 25 received ABx

 Of the 32 patients with indication 
 15 had UA (-) defined as < 10wbc and of these 2 received ABx
 17 had UA (+) defined as  > 10wbc and of these 15 received ABx



MCC Data- Results
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MCC Data- Conclusions

 83% of patients included did not meet clinical criteria for urine culture order

 In patients that did not meet clinical criteria for urine culture order, 20% of 
patients still received antimicrobials

 Overall, in this study 30 (16.2%) patient were treated for presumed UTI 
despite not meeting clinical criteria for diagnosis
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Limitations of Our Study

 Very specific population studied

 Included only Moffitt Urgent Care patients and may not represent a 
general practice on other floors/units

 Retrospective study
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Direct MCC UTI- Associated Costs

 Work-up of negative culture: $5.00
 Work-up of positive culture: $26.00 
 One organism and one susceptibility

 Extrapolated cost 
 If we assumed every inappropriate urine culture from 1 unit for one year 

was negative, that cost to MCC is $9,000
 Almost $48,000 if all were positive

39



Indirect UTI-Associated Costs

 Antibiotic Treatment for UTI Cost: $3.00-300.00

 Drug- Resistant complicated UTI Treatment: $ thousands
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Suggested ASP Interventions  

 Education of medical staff/review of current IDSA guidelines and practices

 Restriction of urine testing orderables and clinician order sets to promote 
compliance
 Reflex orders
 Drop down indication for urine culture order

 Follow-up evaluation of internal data to ensure positive changes occur
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Methods
• All ordered urine cultures were processed as usual

• Urine culture results from non-catheterized patients 
results were only released if physician called 
Microbiology Lab

• Urine culture results from catheterized patients 
resulted as usual and served as control group
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Suggested Algorithms/Resources 
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In Conclusion

 ASB is very common in clinical practice

 Most patients with ASB do not benefit from treatment

 Treatment of ASB in most patients is associated with increased 
adverse outcomes proven by studies

 Moffitt ASP goal is to improve compliance with current guidelines in 
order to decrease rate of inappropriate antibiotic prescribing 
practices
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It takes a village to be ‘SMART’!
 Providers

• A Baluch
• L Cozzini
• J Greene
• O Klinkova
• M Syed

 Pharmacy
• A Morrison
• Y Pasikhova
• R Quilitz

 Infection Prevention
Team

 Microbiology
• D Ruge and Team

 Staff
• M Eaton-Moseley
• G Mitchell

Circa 12/2019; *SMART = Stewardship at Moffitt for improving Antimicrobial use and 
Reducing resistance: Team approach



Questions?
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