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Outline of Discussion 

Diagnostic Stewardship (DS) and Antibiotic Stewardship (AS)

• Review general principles 

• Review steps in performing DS and AS for UTIs in LTCF

o LA County resource for IPs and Nurses

Antibiograms 

• Culture processing 

• Development and challenges

• How to use for determining empiric therapy 
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Diagnostic stewardship is the term for efforts aimed at 
improving clinicians’ testing choices and interpretation of test 
results to improve accuracy and reduce the risk of unnecessary 
testing and subsequent treatment

Infection Control & Hospital Epidemiology (2025), 1–28

JAMA 2017;318;(7):607-608. doi:10.1001/jama.2017.8531
CID 2022 Mar 1;74(4):723-728. doi: 10.1093/cid/ciab672. 

Diagnostic Stewardship

For urinary tract infections the focus of diagnostic stewardship is to reduce the 

treatment of asymptomatic bacteriuria (urinary colonization with bacteria 

without an infection) – BIG MISUSE of ANTIBIOTICS!
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Diagnostic Stewardship vs Antibiotic Stewardship for ASB

Aim: compare the relative impact of diagnostic stewardship vs antibiotic stewardship on treatment for ASB

Results: 

• Overall: 

▪ Among all ASB cases, treatment for ASB decreased:  29.1% to 17.1% (P < .001)  

▪ Avoidance of 3540 antibiotic days-of-therapy (DOTs)

• Antibiotic Stewardship best practices: minimal impact 

▪ Among cases diagnosed with ASB:

o # of antibiotic treatment courses didn’t decrease: 82.0% to 76.3% (P = .09)

o treatment duration didn’t decrease: 6.4 days to 5.9 days (P = .045)

•  Diagnostic Stewardship best practices: significant impact 

▪ ASB diagnosis declined from 34.1% to 22.5% (P < .001)

Diagnostic Stewardship was associated with better outcomes in reducing antibiotic use 
for ASB than Antimicrobial Stewardship.

JAMA Internal Medicine September 2023 Volume 183, Number 9

Michigan three-year statewide hospital initiative

Implemented best practices for diagnostic stewardship and antibiotic stewardship to 

reduce treatment of ASymptomatic Bacteriuria (ASB): 50/92 hospitals participated 



Diagnostic Stewardship Best Practices: ASB  
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JAMA Internal Medicine September 2023 Volume 183, Number 9

DIAGNOSTIC STEWARDSHIP: 
hospital 

Prescriber UC ordering plays a key role

• Remove UC: pre-op order set

• Remove UC: ED order sets

• Remove UC: admission order sets 

• Added or removed Reflex UA to UC

• UC microbiology lab messaging

DIAGNOSTIC STEWARDSHIP 
Long term care 

Nurses play a key role

• Patient assessments by nurses for UTI 
symptoms and identifying other causes for 
non-specific symptoms 

• Familiarize staff with the Loeb Criteria

• Improve prescriber communication using 
an SBAR form

Courtesy CDPH, SDHD
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eIDSA 2019 Clinical Practice Guideline for the Management of Asymptomatic Bacteriuria 2019:68 (15 May); AJKD Volume 21, Issue 2, February 1993, Pages 180-183

Prevalence of bacterial colonization in urine is high  

General community: 19%

Hemodialysis: 50% pyuria

Long term care: up to 50%

Spinal cord injury: up to 69%

Long term indwelling catheter: 100%

• Bacteria live on the skin, GI tract and urinary tract 

without producing any signs of illness or infection. 

• In the urinary tract, 50% of long-term care 

residents and up to 100% of residents with 

chronic indwelling catheters are colonized with 

bacteria in the urine. 

• Because colonization is so common in elderly and 

LTC patients, a positive urine culture does not 

confirm that the resident has a UTI.  

• LTC and elderly patients are at high risk for 

overtreatment with antibiotics and, experience 

more adverse events, and antibiotic resistance

https://www.sciencedirect.com/journal/american-journal-of-kidney-diseases/vol/21/issue/2
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https://www.ahrq.gov/sites/default/files/wysiwyg/antibiotic-use/long-term-care/poster-4x6-UTI.pdf

Preferred criteria for treatment:  Loeb criteria 

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. Infect 
Control Hosp Epidemiol 2001;22:120-4. 

Loeb Criteria 
Preferred criteria in LTC for 
making a clinical decision to 
test and treat for UTI per 
IDSA, AMDA, SHEA



McGeer vs Loeb Criteria (preferred for clinical decision)

Infection Control and Hospital Epidemiology2022 Jul;43(7):860-863. doi: 10.1017/ice.2021.221. 2021 Jun 21. 
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Schulz L. Top Ten Myths Regarding the Diagnosis and 
Treatment of Urinary Tract Infections. J Emerg Med 
2016;51:25-30 (Adapted by SDHD)

Myths: findings 
suggestive of a UTI

• May be positive or 
present for other 
reasons instead of UTI

• Presence should not 
replace UTI symptoms 
for a decision to test and 
treat
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Antibiotic Stewardship 

Antimicrobial stewardship is the term used for efforts to 
mitigate the development of antimicrobial resistance to 
improve outcomes through selection of appropriate 
antimicrobial treatments and durations for treatment. 

Multisociety guidance for infection prevention and control in nursing homes
Infection Control & Hospital Epidemiology (2025), 1–28 doi:10.1017/ice.2025.10252



How Are Antibiotics Misused by Prescribers?
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• Colonization vs Infection (e.g., asymptomatic bacteriuria)

• Use for fear of missing something despite limited evidence of infection 

No Infection or “just-in-case” of infection

• A few extra days won’t hurt (not evidence-based)

• Need to complete a course to be effective and prevent resistance (UTI: 3-7 days, exception: pyelo)  

Treatment duration too long

• Over-estimating risk of MDRO (e.g. Pseudomonas aeruginosa)

• Over-estimating immune compromise
• Not consistent with antibiogram or local susceptibility rates

Treatment is overly broad-spectrum 
(use of an antibiotic or combinations that kill too many bacteria)



Antibiotic Stewardship Actions to Address Misuse

• Daily, near daily review of antibiotics (targeted or all antibiotics)
– Prospective audit and feedback (PAF) 

• Time-out after 48-72 hours: re-evaluate the patient (symptoms, lab/culture) make sure antibiotics are 
needed still and appropriately selected, tailored to culture results 

• Time-out after 5-7 days: confirm there is a plan to discontinue by 5-7 days 

– Pre-authorization – “restricted” antibiotics   
• MD or PharmD gives approval to “start” the antibiotic 

– Track and report PAF and Pre-authorization work

• Maintain facility “empiric” treatment guidelines for use of antibiotics 
– Disease state based: UTI
– Updated annually per facility antibiogram 
– Periodic (annual) assessment of prescriber adherence to guidelines

• Adding antibiotic stewardship to existing processes
– Nurse and IP infection tracking ,  Micro lab reports, allergy assessments, time outs
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LACDPH Resources about ASB and UTI 

http://publichealth.lacounty.gov/acd/docs/UTI-Evaluationmonitoring-in-SNFs.pdf
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Diagnostic Stewardship Step 1

Perform a complete 

assessment using a checklist
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Diagnostic Stewardship Step 2

Track cases and monitor symptoms (nurses can start the documentation and 

IP can complete later) 
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Diagnostic Stewardship Step 3

Use Loeb criteria to assess need for testing 

and treatment with antibiotics
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Diagnostic Stewardship Step 4

Assess and treat 

other causes of 

delirium when Loeb 

criteria are NOT met
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Diagnostic Stewardship Step 4 cont.

Assess and treat other causes of delirium when 

Loeb criteria are NOT met
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Diagnostic Stewardship Step 5

Use SBAR 

Reporting to 

physician, nurse 

practitioner or 

physician assistant
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Diagnostic Stewardship Step 6

Decision to obtain labs (UA and UC) and begin empiric treatment for UTI
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Diagnostic Stewardship Step 6 cont.

Decision to obtain labs (UA and UC) 

and begin empiric treatment for UTI
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Diagnostic Stewardship Step 6

Decision to obtain labs (UA and UC) and begin empiric treatment for UTI

Minimum Criteria for Antibiotics On-Line Decision Tool 
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✓ Fluoroquinolones should be avoided and 

addressed in the guideline
- Often prescribers are unaware that E. coli resistance 

is high

- High risk for severe side effects and DDI

• Agitation/confusion

• Arrhythmias
• CDAD

• Tendon rupture (months after D/C)

✓ Consult society guidelines (IDSA) for evidence-

based treatment options (not a replacement)

✓ Use a facility specific antibiogram to select 

treatment options whenever possible

http://publichealth.lacounty.gov/acd/docs/UTIFacilityGuideline.pdf

Antibiotic Stewardship Step 7

Selection of appropriate empiric treatment (day 1 

of treatment) - based on facility-specific 

treatment guidelines.
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Antibiotic Stewardship Step 8

Reassess the resident on day 

3 of therapy for continued 

need for antibiotics
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Provide resident and family education about UTIs

Antibiotic Stewardship Step 9
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Antibiotic Stewardship Step 10 

Track and report 

UTI cases and 

outcomes to QAPI 

committee. 
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Antibiograms
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Bacterial Cultures: the basics

Enterobacterales spp.
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Incubate and identify the organism
Identify organism

Incubate first  
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Susceptibility results
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Susceptible (S): organism likely to respond to the antibiotic

Intermediate (I): possible reduced response

Resistant (R): antibiotic unlikely to work

MIC = minimum inhibitory concentration

MIC results on a patient specific culture is 

compared to “standard” to decide on the 

interpretation (sensitive/resistant) 

There is an MIC standard (“breakpoint”) for 

every bug-drug combination per CLSI  

(Clinical and Laboratory Standard Institute) 

Final Culture and Sensitivity Report 

(S < 8, I=16, R > 32)

(CLSI Standard)

(S < 8, I=16, R > 32)

(S < 0.5, I=1, R > 2)

Tobramycin R

(S < 2, I=4, R > 8)
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An antibiogram is a summary report about the bug-drug susceptibility results in a 
given time period.

• Usually includes 1 year of data

• Organized by organism and antibiotic

• Displays the % of bacterial isolates susceptible to an antibiotic

• Best resource to “predict” the antibiotics that are more likely to be effective 

for infections treated within the facility 
- meant to help decide on the best antibiotic to start the patient on while we wait for the  

patient-specific culture to result 

• Provides a way to monitor facility resistance trends 

What Is an Antibiogram?



33

How an Antibiogram Is Created?

Process typically includes:

• Collect all bacterial isolates that were processed for the facility over 12 (or 

24) months by calendar year

• Report only species with ≥30 isolates (<30 → poorer predictability)

• Apply CLSI standards to calculate % susceptibility

o Duplicates are removed to better represent # of infections 

o Example: Staphylococcus aureus “one isolate per patient per year”

Patient Organism Drug Blood culture # isolates MRSA rate  
(with duplicates)

Patients MRSA  rate
(without duplicates)

A MRSA vancomycin Day 1 , 2 , 3, 4 4 80% (incorrect) 1 50% (correct)

B MSSA cefazolin Day 1 1 1



What an Antibiogram Looks Like

Interpretation: Higher % susceptible = higher likelihood the antibiotic will work.
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Organism # Isolates Antibiotic A Antibiotic B Antibiotic C

E. coli 100 85% 67% 98%

K. 
pneumoniae

50 78% 70% 95%

General rule for selecting empiric therapy:
• ≥ 80% susceptible: usually acceptable empiric treatment choice
• 60–79% susceptible: use cautiously (consider resident risk factors)
• < 60% susceptible: avoid as empiric therapy

Final antibiotic choice must consider site of infection and resident factors.

% Susceptible 
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Facility Specific Antibiogram: Urine only 12 months  

Minimum of 30 isolates
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cefazolin ceftriaxone ciprofloxacin nitrofurantoin TMP/SMX ertapenem

Combined E. coli and P. mirabilis

Potential UTI Guideline Recommendations:
• Target empiric therapy to treat E.coli and P. mirabilis

• Ciprofloxacin should be avoided for empiric therapy

• Ertapenem should be reserved for higher risk infections or concern for an ESBL producer 

• Nitrofurantoin is preferred for routine treatment of cystitis

• TMP/SMX is preferred for complicated UTI and pyelonephritis

• **Consider cefazolin or cephalexin given new breakpoints (MIC breakpoint: < 2 vs < 16)

Empiric Therapy Selection for UTI guideline 

Considerations for selecting empiric therapy for a facility guideline: 
• Target the most common organisms isolated in urine (no need to target every organism)

• Select antibiotics with favorable susceptibility rates for the targeted organisms 

• Where possible, promote narrower-spectrum antibiotics and avoid routine use of very broad-spectrum antibiotics
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Facility Specific Antibiogram: track outcome measures 

• Use the antibiogram to trend bug-drug susceptibility rates of interest 
• Correlate with annual antibiotic use 
• Assess the impact of antibiotic stewardship

71.2%

76%

81%

79%

78%

85%

83%

91.2%

P. aeruginosa susceptibility 
Ciprofloxacin 

64.4

28.6

Ciprof loxacin DOT/1000 PD
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Considerations for LTCF Antibiograms 

What’s New in Antibiograms? Updating CLSI M39 Guidance with Current Trends  J Clin Microbiology October 2022 Volume 60 (10)

• CDC and AHRQ recommend that all LTCF develop an antibiogram to help guide 

empiric therapy and monitor resistance trends

• A multidisciplinary group should formulate a plan for antibiogram development 

that meets the needs of the facility
o leadership, medical director, consultant pharmacist, IP, ASP, Lab

o Incorporate the plan into the ASP policy (accountability)

• Challenges with LTCF antibiograms
o Use of multiple reference labs (different standards) 

o “Selective” culturing will result in a less accurate antibiogram

o Smaller facilities have a small number of isolates (<30 isolates) 
▪ Combine data over more years (and/or specimen sites) 
▪ Combine with other antibiograms or use other antibiograms instead 
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Actions for Infection Preventionists

✓ Share the antibiogram annually with clinicians

✓ Incorporate into empiric treatment guidelines and algorithms

✓ Include in quick-reference tools and education for staff

✓ Monitor resistance trends and share with prescribers and stakeholders

✓ Integrate findings into surveillance and quality projects
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QUESTIONS?
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